A METHOD FOR ISOLATING A POLYNUCLEOTIDE OF INTEREST FROM THE 
GENOME OF A MYCOBACTERIUM USING A BAC-BASED DNA LIBRARY. 
APPLICATION TO THE DETECTION OF MYCOBACTERIA 

I. Background of the invention 

[001] The present invention pertains to a method for isolating a polynucleotide 
of interest that is present in the genome of a mycobacterium strain and/or is expressed by 
said mycobacterium strain and that is absent or altered in the genome of a different 
mycobacterium strain and/or is not expressed in said different mycobacterium strain, said 
method comprising the use of at least one clone belonging to a genomic DNA library of a 
given mycobacterium strain, said DNA library being cloned in a bacterial artificial 
chromosome (BAC). The invention concerns also polynucleotides identified by the 
above method, as well as detection methods for mycobacteria, particularly 
Mycobacterium tuberculosis, and kits using said polynucleotides as primers or probes. 
Finally, the invention deals with BAC-based mycobacterium DNA libraries used in the 
method according to the invention and particularly BAC-based Mycobacterium 
tuberculosis and Mycobacterium bovis BCG DNA libraries. 

[002] Radical measures are required to prevent the grim predictions of the World 
Health Organisation for the evolution of the global tuberculosis epidemic in the next 
century becoming a tragic reality. The powerful combination of genomics and 
bioinformatics is providing a wealth of information about the etiologic agent, 
Mycobacterium tuberculosis, that will facilitate the conception and development of new 
therapies. The start point for genome sequencing was the integrated map of the 4.4 Mb 
circular chromosome of the widely-used, virulent reference strain, M. tuberculosis H37Rv 
and appropriate cosmids were subjected to systematic shotgun sequence analysis at the 
Sanger Centre. 

[003] Cosmid clones (Balasubramanian et al., 1996; Pavelka et al., 1996) have 
played a crucial role in the M. tuberculosis H37Rv genome sequencing project. However, 
problems such as under-representation of certain regions of the chromosome, unstable 
inserts and the relatively small insert size complicated the production of a comprehensive 
set of canonical cosmids representing the-entire genome, 
n. Summary of the invention 

[004] In order to avoid the numerous technical constraints encountered in the 
state of the art, as decribed hereabove, when using genomic mycobacterial DNA libraries 
constructed in cosmid clones, the inventors haw attempted to realize genomic 
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mycobacterial DNA libraries in an alternative type of vectors, namely Bacterial Artificial 
Chromosome (BAC) vectors. 

[005] The success of this approach depended on whether the resulting BAC 
clones could maintain large mycobacterial DNA inserts. There are various reports 
describing the successful construction of a BAC library for eucaryotic organisms {Cai et 
al., 1995; Kim et al. , 1996; Misumi et al., 1997; Woo et al., 1994; Zimmer et al., 1997) 
where inserts up to 725 kb (Zimmer et al., 1997) were cloned and stably maintained in the 
E. coli host strain. 

[006] Here, it is shown that, surprisingly, the BAC system can also be used for 
mycobacterial DNA, as 70% of the clones contained inserts in the size of 25 to 104 kb. 

[007] This is the first time that bacterial, and specifically mycobacterial, DNA is 
cloned in such BAC vectors. 

[008] In an attempt to obtain complete coverage of the genome with a minimal 
overlapping set of clones, a Bacterial Artificial Chromosome (BAC) library of M 
tuberculosis was constructed, using the vector pBeloBACl 1 <Kim et al., 1996) which 
combines a simple phenotypic screen for recombinant clones with the stable propagation 
of large inserts (Shizuya et al., 1992). The BAC cloning system is based on the E. coli F- 
factor, whose replication is strictly controlled and thus ensures stable maintenance of 
large constructs (Willets et al., 1987). BACs have been widely used for cloning of DNA 
from various eucaryotic species (Cai et al., 1995; Kim et al., 1996; Misumi et al., 1997; 
Woo et al., 1994; Zimmer et aL, 1997). In contrast, to our knowledge this report 
describes the first attempt to use the BAC system for cloning bacterial DNA. 

[009] A central advantage of the BAC cloning system over cosmid vectors used 
in prior art is that the F-plasmid is present in only one or a maximum of two copies per 
cell, reducing the potential for recombination between DNA fragments and, more 
importantly, avoiding the lethal overexpression of cloned bacterial genes. However, the 
presence of the BAC as just a single copy means that plasmid DNA has to be extracted 
from a large volume of culture to obtain sufficient DNA for sequencing and it is 
described here in the examples a simplified protocol to achieve this. 

[010] Further, the stability and fidelity of maintenance of the clones in the BAC 
library represent ideal characteristics for the identification of genomic differences 
possibly responsible for phenotypic variations in different mycobacterial species. 
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[Oil] As it will be shown herein, BACs can be allied with conventional 
hybridization techniques for refined analyses of genomes and transcriptional activity from 
different mycobacterial species. 

[012] Having established a reliable procedure to screen for genomic 
polymorphisms, it is now possible to conduct these comparisons on a more systematic 
basis than in prior art using representative BACs throughout the chromosome and 
genomic DNA from a variety of mycobacterial species. 

[013] As another approach to display genomic polymorphisms, the inventors 
have also started to use selected H37Rv BACs for "molecular combing" experiments in 
combination with fluorescent in situ hybridization (Bensimon et al., 1994; Michalet et al., 
1997). With such techniques the one skilled in the art is enabled to explore the genome of 
mycobacteria in general and of M tuberculosis in particular for further polymorphic 
regions. 

[014] The availability of BAC-based genomic mycobacterial DNA libraries 
constructed by the inventors have allowed them to design methods and means both useful 
to identify genomic regions of interest of pathogenic mycobacteria, such as 
Mycobacterium tuberculosis, that have no counterpart in the corresponding non- 
pathogenic strains, such as Mycobacterium bovis BCG, and useful to detect the presence 
of polynucleotides belonging to a specific mycobacterium strain in a biological sample. 

[015] By a biological sample according to the present invention, it is notably 
intended a biological fluid, such as plasma, blood, urine or saliva, or a tissue, such as a 
biopsy. 

[016] Thus, a first object of the invention consists of a method for isolating a 
polynucleotide of interest that is present in the genome of a mycobacterium strain and/or 
is expressed by said mycobacterium strain and that is absent or altered in the genome of a 
different mycobacterium strain and/or is not expressed in said different mycobacterium 
strain, said method comprising the use of at least one clone belonging to a genomic DNA 
library of a given mycobaterium strain, said DNA library being cloned in a bacterial 
artificial chromosome (BAC). 

[017] The invention is also directed to a polynucleotide of interest that has been 
isolated according to the above method and in particular a polynucleotide containing one 
or several Open Reading Frames (ORFs), for example ORFs encoding either a 
polypeptide involved in the pathogenicity of a mycobacterium strain or ORFs encoding 
Polymorphic Glycine Rich Sequences (PGRS). 



4 



[018] Such polynucleotides of interest may serve as probes or primers in order to 
detect the presence of a specific myobacterium strain in a biological sample or to detect 
the expression of specific genes in a particular mycobacterial strain of interest. 

[019] The BAC-based genomic mycobacterial DNA libraries generated by the 
present inventors are also part of the invention, as well as each of the recombinant BAC 
clones and the DNA insert contained in each of said recombinant BAC clones. 

[020] The invention also pertains to methods and kits for detecting a specific 
mycobacterium in a biological sample using either at least one recombinant BAC clone or 
at least one polynucleotide according to the invention, as well as to methods and kits to 
detect the expression of one or several specific genes of a given mycobacterial strain 
present in a biological sample. 
III. Brief description of the Figures. 

[021] In order to better understand the present invention, reference will be made 
to the appended figures which depicted specific embodiments to which the present 
invention is in no case limited in scope with. 

[022] Figures 1 A and IB : PCR-screening for unique BAC clones with specific 
primers for 2 selected genomic regions of the H37Rv chromosome, using 21 pools 
representating 2016 BACs (Figure 1A) and sets of 20 subpools from selected positive 
pools (Figure IB). 

[023] Figure 2 : Pulsed-field gel electrophoresis gel of Dral- cleaved BAC 
clones used for estimating the insert sizes of BACs. 

[024] Figure 3 : Minimal overlapping BAC map of M. tuberculosis H37Rv 
superimposed on the integrated physical and genetic map established by Philipp et al. 
(18). Y- and I- numbers show pYUB328 (2) and pYUB412 (16) cosmids which were 
shotgun sequenced during the H37Rv genome sequencing project. Y-cosmids marked 
with * were shown in the integrated physical and genetic map (18). Rv numbers show the 
position of representative BAC clones relative to sequenced Y- and I- clones. Squared 
Rv numbers show BACs which were shotgun sequenced at the Sanger Centre. 

[025] Figures 4A and 4B : Ethidium bromide stained gel (Figure 4A) and 
corresponding Southern blot (Figure 4B) of EcoRI and PvuJI digested Rv58 DNA 
hybridized with 32 P labeled genomic DNA preparations from M. tuberculosis H37Rv, M 
bovis ATCC 19210 and M. bovis BCG Pasteur. 

[026] Figure 5 : Organisation of the ORFs in the 12.7 kb genomic region present 
in M. tuberculosis H37Rv but not present in M. bovis ATCC 19210 and At. bovis BCG 
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Pasteur. Arrows show the direction of transcription of the putative genes. Positions of 
EcoRI and PvuU restriction sites are shown. Vertical dashes represent stop codons. The 
1 1 ORFs correspond to the ORFs MTCY277.28 to MTCY277.38 / accession number 
Z79701 -EMBL Nucleotide Sequence Data Library. The junction sequences flanking the 
polymorphic region are shown. 

[027] Figure 6 : Variation in the C-terminal part of a PE-PGRS open reading 
frame in M. tuberculosis strain H37Rv relative to M. bovis BCG strain Pasteur. 

[028] The numbers on the right side of the Figure denote the position of the end 
nucleotides, taking as the reference the Af. tuberculosis genome. 

[029] Figure 7 : Polynucleotide sequence next to the Hindin cloning site in the 
BAC vector pBeloBACl 1 (Kim et al., 1996) used to clone the inserts of the BAC-based 
myobacterial genomic DNA library according to the invention. 

[030] NotI : location of the NotI restriction sites. 

[031] Primer T7-BAC1 : nucleotide region recognized by the T7-BAC1 primer 
shown in Table 1 . 

[032] T7 promoter: location of the T7 promoter region on the pBeloBacl 1 

vector. 

[033] Primer T7-Belo2 : nucleotide region recognized by the T7-Belo2 pimer 
shown in Table 1. 

[034] Hind m : the HindlH cloning site used to clone the genomic inserts in the 
pBeloBACll vector. 

[035] SP6-Mid primer: nucleotide region recognized by the SP6 Mid primer 
shown in Table 1. 

[036] SP6-BAC1 primer : nucleotide region recognized by the SP6 BAC1 primer 
shown in Table 1. 

[037] SP6 promoter: location of the SP6 promoter region on the pBeloBacl 1 

vector. 

IV. Detailed description of the preferred embodiments. 

[038] As already mentioned hereinbefore, the present invention is directed to a 
method for isolating a polynucleotide of interest that is present in the genome of a 
mycobacterium strain and/or is expressed by said mycobacterium strain and that is absent 
or altered in the genome of a different mycobacterium strain and/or is not expressed in 
said different mycobacterium strain, said method comprising the use of at least one clone 
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belonging to a genomic DNA library of a given mycobaterium strain, said DNA library 
being cloned in a bacterial artificial chromosome (BAC) type vector. 

[039] For this purpose, the inventors have constructed several BAC-based 
mycobacterial genomic DNA libraries that may be used in order to perform the above 
described method. 

[040] Because it is the first time that mycobacterial genomic, DNA has been 
successfully cloned in BAC type vectors, and because these DNA libraries are then novel 
and nonobvious, an object of the present invention consists in a myobacterial genomic 
DNA library cloned in such a BAC type vector. 

[041] As an illustrative example, a BAC-based DNA library of Mycobacterium 
tuberculosis has been realized. Forty-seven cosmids chosen from the integrated map of 
the 4.4 Mb circular chromosome (Philipp et al., 1996a) were shotgun-sequenced during 
the initial phase of the H37Rv genome sequence project. The sequences of these clones 
were used as landmarks in the construction of a minimally overlapping BAC map. 
Comparison of the sequence data from the termini of 420 BAC clones allowed us to 
establish a minimal overlapping BAC map and to fill in the existing gaps between the 
sequence of cosmids. As well as using the BAC library for genomic mapping and 
sequencing, we also tested the system in comparative genomic experiments in order to 
uncover differences between two closely related mycobacterial species. As shown in a 
previous study (Philipp et al., 1996b), M. tuberculosis, M bovis and M bovis BCG, 
specifically BCG Pasteur strain, exhibit a high level of global genomic conservation, but 
certain polymorphic regions were also detected. Therefore, it was of great interest to find 
a reliable, easy and rapid way to exactly localize polymorphic regions in mycobacterial 
genomes using selected BAC clones. This approach was validated by determining the 
exact size and location of the polymorphisms in the genomic region of Dral fragment Z4 
(Philipp et al., 1996b), taking advantage of the availability of an appropriate BAC clone 
covering the polymorphic region and the H37Rv genome sequence data. This region is 
located approximately 1.7 Mb from the origin of replication. 

[042] The Bacterial Artificial Chromosome (BAC) cloning system is capable of 
stably propagating large, complex DNA inserts in Escherichia coli. As part of the 
Mycobacterium tuberculosis H37Rv genome sequencing project, a BAC library was 
constructed in the pBeloBACl 1 vector and used for genome mapping, confirmation of 
sequence assembly, and sequencing. The library contains about 5000 BAC clones, with 
inserts ranging in size from 25 to 1 04 kb, representing theoretically a 70 fold coverage of 
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the M. tuberculosis genome (4.4 Mb). A total of 840 sequences from the T7 and SP6 
termini of 420 BACs were determined and compared to those of a partial genomic 
database. These sequences showed excellent correlation between the estimated sizes and 
positions of the BAC clones and the sizes and positions of previously sequenced cosmids 
and the resulting contigs. Many BAC clones represent linking clones between sequenced 
cosmids, allowing full coverage of the H37Rv chromosome, and they are now being 
shotgun-sequenced in the framework of the H37Rv sequencing project. Also, no 
chimeric, deleted or rearranged BAC clones were detected, which was of major 
importance for the correct mapping and assembly of the H37Rv sequence. The minimal 
overlapping set contains 68 unique BAC clones and spans the whole H37Rv chromosome 
with the exception of a single gap of ~ 150 kb. As a post-genomic application, the 
canonical BAC set was used in a comparative study to reveal chromosomal 
polymorphisms between M. tuberculosis, M. bovis and M. bovis BCG Pasteur, and a 
novel 12.7 kb segment present M tuberculosis but absent from M. bovis and M bovis 
BCG was characterized. This region contains a set of genes whose products show low 
similarity to proteins involved in polysaccharide biosynthesis. The H37Rv BAC library 
therefore provides the one skilled in the art with a powerful tool both for the generation 
and confirmation of sequence data as well as for comparative genomics and a plurality of 
post-genomic applications. 

[043] The above described BAC-based Mycobacterium tuberculosis genomic 
DNA library is part of the present invention and has been deposited in the Collection 
Nationale de Cultures de Microorganismes (CNCM) on November 19, 1997 under the 
accession number 1-1945. 

[044] Another BAC-based DNA library has been constructed with the genomic 
DNA of Mycobacterium bovis BCG, Pasteur strain, and said DNA library has been 
deposited in the Collection Nationale de Cultures de Microorganismes (CNCM) on June 
30, 1998 under the accession number 1-2049. 

[045] Thus, as a specific embodiment of the above described method for 
isolating a polynucleotide of interest said method makes use of at least one BAC-based 
DNA library that has beeen constructed from the genomic DNA of Mycobacterium 
tuberculosis, more specifically of the H37Rv strain and particularly of the DNA library 
deposited in the accession number 1-1945. 

[046] In another specific embodiment of the above described method for 
isolating a polynucleotide of interest said method makes use of at least one BAC-based 



8 




DNA library has beeen constructed from the genomic DNA of Mycobacterium bovis 
BCG, more specifically of the Pasteur strain and particularly of the DNA library 
deposited in the accession number 1-2049. 

[047] In more details, the method according to the invention for isolating a 
polynucleotide of interest may comprise the following steps : 

[048] a) isolating at least one polynucleotide contained in a clone of a BAC- 
based DNA library of mycobacterial origin; 

[049] b) isolating: 

[050] - at least one genomic or cDNA polynucleotide from a mycobacterium, 
said mycobacterium belonging to a strain different from the strain used to construct the 
BAC-based DNA library of step a); or alternatively 

[05 1] - at least one polynucleotide contained in a clone of a BAC-based DNA 
library prepared from the genome of a mycobacterium that is different from the 
mycobacterium used to construct the BAC-based DNA library of step a); 

[052] c) hybridizing the at least one polynucleotide of step a) to the at least one 
polynucleotide of step b); 

[053] d) selecting the at least one polynucleotide of step a) that has not formed a 
hybrid complex with the at least one polynucleotide of step b); 

[054] e) characterizing the selected polynucleotide. 

[055] Following the above procedure, the at least one polynucleotide of step a) 
may be prepared as follows : 

[056] 1) digesting at least one recombinant BAC clone by an appropriate 
resctriction endonuclease in order to isolate the polynucleotide insert of interest from the 
vector genetic material; 

[057] 2) optionally amplifying the resulting polynucleotide insert; 

[058] 3) optionally digesting the polynucleotide insert of step 1) or step 2) with 
at least one restriction endonuclease. 

[059] The above method of the invention allows the one skilled in the art to 
perform comparative genomics between different strains or species of mycobacteria cells, 
for example between pathogenic strains or species and their non pathogenic strains or 
species counterparts, as it is the illustrative case for the genomic comparison between 
Mycobacterium tuberculosis and Mycobacterium bovis BCG that is described herein in 
the examples. 
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[060] Restriction digests of a given clone of a BAC library according to the 
invention may be blotted to membranes, and then probed with radiolabeled DNA form 
another strain or another species of mycobacteria, allowing the one skilled in the art to 
identify, characterize and isolate a polynucleotide of interest that may be involved in 
important metabolical and/or physiological pathways of the mycobacterium under testing, 
such as a polynucleotide functionally involved in the pathogenicity of said given 
mycobacteria for its host organism. 

[061] More specifically, the inventors have shown in Example 6 that when 
restriction digests of a given clone of the BAC library identified by the CNCM accession 
number 1-1945 are blotted to membranes and then probed with radiolabeled total 
genomic DNA from, for example, Mycobacterium bovis BCG Pasteur, it is observed that 
restriction fragments that fail to hybridize with the M. bovis BCG Pasteur DNA are absent 
from its genome, hence identifying polymorphic regions between M. bovis BCG Pasteur 
and M. tuberculosis H37Rv. 

[062] Thus, a further object of the present invention consists in a polynucleotide 
of interest that has been isolated according to the method described herein before. 

^ [063] In Example 6, a polynucleotide of approximately 12.7 kilobases has been 
isolated that is present in the genome of M tuberculosis f but is absent of the genome of M 
bovis BCG. This polynucleotide of interest contains 1 1 ORFs that may be involved in 
polysaccharide biosynthesis. In particular, two of said ORFs are of particular interest 
namely ORF6 (MTCY277.33; Rvl51 1) that encodes a protein that shares significant 
homology with bacterial GDP-D-mannose dehydratases, whereas the protein encoded by 
ORF7 (MTCY277.34; Rvl512) shares significant homology with a nucleotide sugar 
epimerase. As polysaccharide is a major constituent of the mycobacterial cell wall, these 
deleted genes may cause the cell wall of M. bovis BCG to differ from that of M. 
tuberculosis, a fact that may have important consequences for both the immune response 
to M. bovis BCG and virulence. Detection of such a polysaccharide is of diagnostic 
interest and possibly useful in the design of tuberculosis vaccines. 

[064] Consequently, the polynucleotide of interest obtained following the 
method according to the invention may contain at least one ORF, said ORF preferably 
encoding all or part of a polypeptide involved in an important metabolical and/or 
physiological pathway of the mycobacteria under testing, and more specifically all or part 
of a polypeptide that is involved in the pathogenicity of the mycobacteria under testing, 
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such as for example Mycobacterium tuberculosis, and more generally mycobacteria 
belonging to the Mycobacterium tuberculosis complex. 

[065] The Mycobacterium tuberculosis complex has its usual meaning, i.e. the 
complex of mycobacteria causing tuberculosis which are Mycobacterium tuberculosis, 
Mycobacterium bovis, Mycobacterium africanum, Mycobacterium microti and the 
vaccine strain Mycobacterium bovis BCG. 

[066] An illustrative polynucleotide of interest according to the present invention 
comprises all or part of the polynucleotide of approximately 12.7 kilobases that is present 
in the genome of M. tuberculosis but is absent from the genome of M, bovis BCG 
disclosed hereinbefore. This polynucleotide is contained in clone Rv58 of the BAC DNA 
library 1-1945. 

[067] Generally, the invention also pertains to a purified polynucleotide 
comprising the DNA insert contained in a recombinant BAC vector belonging to a BAC- 
based mycobacterial genomic DNA library, such as for example the 1-1945 BAC DNA 
library. 

[068] Advantageously, such a polynucleotide has been identified according to 
the method of the invention. 

[069] Such a polynucleotide of interest may be used as a probe or a primer useful 
for specifically detecting a given mycobacterium of interest, such as Mycobacterium 
tuberculosis or Mycobacterium bovis BCG. 

[070] More specifically, the invention then deals with a purified polynucleotide 
useful as probe or a primer comprising all or part of the nucleotide sequence SEQ ID N° 
1. 

[071] The location, on the Mycobacterium tuberculosis chromosome, of the 
above polynucleotide of sequence SEQ ID N° 1 has now been ascribed to begin, at its 5 ? 
end at nucleotide at position nt 1696015 and to end, at its 3' end, at nucleotide at position 
nt 1708746. 

[072] For diagnostic purposes, this 12.7 kb deletion should allow a rapid PCR 
screening of tubercle isolates to identify whether they are bovine or human strains. The 
primers listed in Table I are flanking the deleted region and give a 722 bp amplicon in Af. 
bovis or M bovis BCG strains, but a fragment of 13,453 bp in M. tuberculosis that is 
practically impossible to amplify under the same PCR conditions. More importantly, 
assuming that some of the gene products from this region represent proteins with 
antigenic properties, it could be possible to develop a test that can reliably distinguish 
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between the immune response induced by vaccination with M bovis BCG vaccine strains 
and infection with M tuberculosis or that the products (e.g. polysaccharides) are specific 
immunogens. 

[073] The invention also provides for a purified polynucleotide useful as a probe 
or as a primer, said polynucleotide being chosen in the following group of 
polynucleotides : 

[074] a) a polynucleotide comprising at least 8 consecutive nucleotides of the 
sequence SEQ IDN° 1; 

[075] b) a polynucleotide whose sequence is fully complementary to the 
sequence of the polynucleotide defined in a); 

[076] c) a polynucleotide that hybridizes under stringent hybridization conditions 
with the polynucleotide defined in a) or with the polynucleotide defined in b). 

[077] For the purpose of defining a polynucleotide or oligonucleotide 
hybridizing under stringent hybridization conditions, such as above, it is intended a 
polynucleotide that hybridizes with a reference polynucleotide under the following 
hybridization conditions. 

[078] The hybridization step is realized at 65 °C in the presence of 6 x SSC 
bm DNA. 

[079] For technical information, 1 x SSC corresponds to 0.15 M NaCl and 
0.05M sodium citrate; 1 x Denhardt's solution corresponds to 0.02% Ficoll, 0.02% 
polyvinylpyrrolidone and 0.02% bovine serum albumin. 

[080] The hybridization step is followed by four washing steps : 

[081] - two washings during 5 min, preferably at 65°C in a 2 x SSC and 0.1% 
SDS buffer, 

[082] - one washing during 30 min, preferably at 65 °C in a 2 x SSC and 0. 1% 
SDS buffer, 

[083] - one washing during 10 min, preferably at 65 °C in a 0.1 x SSC and 
0.1%SDS buffer. 

[084] A first illustrative useful polynucleotide that is included in the 
polynucleotide of sequence SEQ ID N°l is the polynucleotide of sequence SEQ ID N°2 
that corresponds to the Sp6 end-sequence of SEQ ID N°l. 
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[085] A second illustrative useful polynucleotide that is included in the 
polynucleotide of sequence SEQ ID N*l is the polynucleotide of sequence SEQ ID N°3 
that corresponds to the T7 end-sequence of SEQ ID N°l, located on the opposite strand. 

[086] The polynucleotide of sequence SEQ ID N°l contains 1 1 ORFs, the 
respective locations of which, taking into account the orientation of each ORF on the 
chromosome, on the sequence of the Mycobacterium tuner culosis chromosome, is given 
hereafter: 

[087] - The location of ORF1 is comprised between nucleotide at position nt 
1695944 and nucleotide at position nt 1696441. 

[088] - The location of ORF2 is comprised between nucleotide at position nt 
1696728 and nucleotide at position ntl697420. 

[089] - The location of ORF3 is comprised between nucleotide at position nt 
1698096 and nucleotide at position nt 1699892. ORF3 probably encodes a protein having 
the characteristics of a membrane protein. 

[090] - The location of ORF4 is comprised between nucleotide at position nt 
1700210 and nucleotide at position ntl701088. 

[09 1 ] - The location of ORF5 is comprised between nucleotide at position nt 
T70T293 ? and ~'nii(^^tide^t>o^tiiMiif 1 702588. ORF5 encodes a protein having the 
characteristics of a membrane protein. 

[092] - The location of ORF6 is comprised between nucleotide at position nt 
1703072 and nucleotide at position ntl 704091. ORF6 encodes a protein having the 
characteristics of a GDP-D-mannose dehydratase. 

[093] - The location of ORF7 is comprised between nucleotide at position nt 
1704091 and nucleotide at position ntl 705056. ORF7 encodes a protein having the 
characteristics of a nucleotide sugar epimerase involved in colanic acid biosynthesis. 

[094] - The location of ORF8 is comprised between nucleotide at position nt 
1705056 and nucleotide at position ntl 705784. 

[095] - The location of ORF9 is comprised between nucleotide at position nt 
1705808 and nucleotide at position ntl706593. ORF9 encodes a protein having the 
characteristics of colanic acid biosynthesis glycosyl transferase. 

[096] - The location of ORF 10 is comprised between nucleotide at position nt 
1706631 and nucleotide at position nt 1707524. 
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[097] - The location of ORF1 1 is comprised between nucleotide at position nt 
1707530 and nucleotide at position ntl708648. ORF1 1 encodes a protein similar to a 
spore coat polysaccharide biosynthesis. 

[098] A polynucleotide of interest obtained by the above-disclosed method 
according to the invention may also contain at least one ORF that encodes all or part of 
acidic, glycine-rich proteins, belonging to the PE and PPE families, whose genes are often 
clustered and based on multiple copies of the polymorphic repetitive sequences. The 
names PE and PPE derive from the fact that the motifs ProGlu (PE, positions 8, 9) and 
ProProGlu (PPE, positions 7 to 9) are found near the N-terminus in almost all cases. The 
PE protein family all have a highly conserved N-terminal domain of ~1 10 amino acid 
residues, that is predicted to have a globular structure, followed by a C-terminal segment 
which varies in size, sequence and repeat copy number. Phylogenetic analysis separated 
the PE family into several groups, the larger of which is the highly repetitive PGRS class 
containing 55 members whereas the other groups share very limited sequence similarity 
in their C-terminal domains. The predicted molecular weights of the PE proteins vary 
considerably as a few members only contain the -1 10 amino acid N-terminal domain 
while the majority have C-terminal extensions ranging in size from 100 up to > 1400 
residue proteins is their exceptional glycine content (up 

to 50%) due to the presence of multiple tandem repetitions of GlyGlyAla or GlyGlyAsn 
motifs or variations thereof. 

[099] Like the PE family, the PPE protein family also has a conserved N- 
terminal domain that comprises -180 amino acid residues followed by C-terminal 
segments that vary considerably in sequence and length. These proteins fall into at least 
three groups, one of which constitutes the MPTR class characterised by the presence of 
multiple, tandem copies of the motif AsnXGlyXGlyAsnXGly (SEQ ID NO. 730). The 
second subgroup contains a characteristic, well-conserved motif around position 350 
(GlyXXSerValProXXTrp)(SEQ ID NO. 731), whereas the other group contains proteins 
that are unrelated except for the presence of the common 180-residue PPE domain. C- 
terminal extensions may range in size from 00 up to 3500 residues. 

[0100] One member of the PGRS sub-family, the WHO antigen 22T (Abou-Zeid 
et al., 1991), a 55kD protein capable of binding fibronectin, is produced during disease 
and elicits a variable antibody response suggesting either that individuals mount different 
immune responses or that this PGRS-protein may not be produced in this form by all 
strains of M tuberculosis. In other words, at teast some PE_PGRS coding sequences 
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encode for proteins that are involved in the recognition of M. tuberculosis by the immune 
system of the infected host. Therefore, differences in the PGRS sequences could 
represent the principal source of antigenic variation in the otherwise genetically and 
antigenically homogeneous bacterium. 

[0101] By performing the method of the invention using the M. tuberculosis BAC 
based DNA library 1-1945, the inventors have discovered the occurence of sequence 
differences between a given PGRS encoding ORF (ORF reference on the genomic 
sequence of M tuberculosis Rv0746) of M tuberculosis and its counterpart sequence in 
the genome of M. bovis BCG. 

[0102] More precisely, the inventors have determined that one ORF contained in 
BAC vector N° Rv418 of the M. tuberculosis BCG 1-1945 DNA library carries both base 
additions and base deletions when compared with the corresponding ORF in the genome 
of M. bovis BCG that is contained in the BAC vector N° X0175 of the M. bovis BCG I- 
2049 DNA libary. The variations observed in the base sequences correspond to variations 
in the C-terminal part of the aminoacid sequence of the PGRS ORF translation product. 

[0103] As shown in Figure 6, an amino acid stretch of 9 residues in length is 
" ^sent in 13M MJ tuberdulosts PGRS (ORf reference RV0746) and is absent from the 
~ ORF^oiMfeipart "of M: bovis & 

[0104] NH 2 -GGAGGAGGSSAGGGGAGGAGGAGGWLLGD-COOH (SEQ ID 
NO. 732). 

[0105] Furthermore, Figure 6 shows also that an amino acid stretch of 45 residues 
in length is absent from this M tuberculosis PGRS and is present in the ORF counterpart 
of M. bovis BCG, namely following amino acid sequence: 

[0106] NH2-GAGGIGGIGGNANGGAGGNGGTGGQLWGSGGAGVEGGAAL 
SVGDT-COOH (SEQ ID NO. 733). 

[0107] Similar observations were made with PPE ORF Rv0442, which showed a 
5 codon deletion relative to a M bovis amino acid sequence. 

[0108] Given that the polymorphism associated with the PE-PGRS or PEE ORFS 
resulted in extensive antigenic variability or reduced antigen presentation, this would be 
of immense significance for vaccine design, for understanding protective immunity in 
tuberculosis and, possibly, explain the varied responses seen in different BCG vaccination 
programmes. 

[0109] There are several striking parallels between the PGRS proteins and the 
Epstein-Barr virus-encoded nuclear antigens (EBNA). Both polypeptide families are 
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glycme-nch, contain Gly-Ala repeats that represent more than one third of the molecule 
and display variation in the length of the repeat region between different isolates The ' 
Gly-Ala repeat region of EBNA1 has been shown to function as a exacting inhibitor of 
antigen processing and MHC class I-restricted antigen presentation. (Levitskaya et al 
1995). The fact that MHC class I knock-out mice are extremely suscepible to M. 
tuberculosis underlines the importance of MHC class I antigen presentation in protection 
against tuberculosis. Therefore, it is possible that the PE/PPE protein family also play 
some role in inhibiting antigen presentation, allowing the bacillus to hide from the host's 
immune system. 

[01 10] As such the novel and nonobvious PGRS polynucleotide from M bovis 
which is homolog to the M. tuberculosis ORE Rv0746, and which is contained in the 
BAG clone N° X01 75 (See Table 4 for SP6 and T7 end-sequences of clone n° X01 75) of 
the 1-2049 M. bovis BCG BAG DNA library is part of the present invention, as it 
represents a starting material in order to define specific probes or primers useful for 
detection of antigenic variability in mycobacterial strains, possible inhibition of antigen 
processing as well as to differentiate M. tuberculosis from M. bovis BCG. 

[01 1 1] Thus, a further object of the invention consists in a polynucleotide 
comprising the sequence SEQ ID N°4. 

[01 12] Polynucleotides of interest have been defined by the inventors as useful 
detection tools in order to differentiate M. tuberculosis from M. bovis BCG. Such 
polynucleotides are contained in the 45 aminoacid length coding sequence that is present 
m M. bovis BCG but absent from M. tuberculosis. This polynucleotide has a sequence ' 
beginning (5' end) at the nucleotide at position nt 729 of the sequence SEQ ID N°4 and 
ending (3' end) at the nucleotide in position nt 863 of the sequence SEQ ID N°4. 

[01 13] Thus, part of the present invention is also a polynucleotide which is chosen 
among the following group of polynucleotides : 

[01 14] a) a polynucleotide comprising at least 8 consecutive nucleotides of the 
nucleotide sequence SEQ ID N°5 ; 

[0115] b) a polynucleotide which sequence is fully complementary to the 
sequence of the polynucleotide defined in a) ; 

[01 16] c) a polynucleotide that hybridizes under stringent hybridization conditions 
with the polynucleotide defined in a) or with the polynucleotide defined in b). 

[0117] The stringent hybridization conditions for the purpose of defining the 
above disclosed polynucleotide are defined herein before in the specification. 
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[0118] The invention also provides for a BAC-based Mycobacterium tuberculosis 
strain H37Rv genomic DNA library that has been deposited in the Collection Nationale 
de Cultures de Microorganismes on November 19, 1997 under the accession number I- 
1945. 

[01 19] A further object of the invention consists in a recombinant BAC vector 
which is chosen among the group consisting of the recombinant BAC vectors belonging 
to the BAC-based DNA library 1-1945. 

[0120] Generally, a recombinant BAC vector of interest may be chosen among the 
following set or group of BAC vectors contained in the BAC-based DNA library 1-1945 : 

[0121] RvlOl; Rvl02; Rvl03; Rvl04; Rvl05; Rvl06; Rvl07; Rvl08; Rvl09; 
RvlO; RvllO; Rvlll;Rvll2; Rvll3; Rvll4;Rvll5; Rvll6; Rvll7; Rvll8; Rvll9; 
Rvll; Rvl20; Rvl21; Rvl22; Rvl23; Rvl24; Rvl26; Rvl27; Rvl28; Rvl29; Rvl30; 
Rvl32; Rvl34; Rvl35; Rvl36; Rvl37; Rvl38; Rvl39; Rvl3; Rvl40; Rvl41; Rvl42; 
Rvl43; Rvl44; Rvl45; Rvl46; Rvl47; Rvl48; Rvl49; Rvl4; Rvl50; Rvl51; Rvl52; 
Rvl53; Rvl54; Rvl55; Rvl56; Rvl57; Rvl59; Rvl5; Rvl60; Rvl61; Rvl62; Rvl63; 
Rvl64; Rvl65; Rvl66; Rvl67; Rvl69; Rvl6; Rvl70; Rvl71; Rvl72; Rvl73; Rvl74; 
Rvl75; Rvl76; Rvl77; Rvl78; Rvl79; Rvl7;Rvl80; Rvl81; Rvl82; Rvl83; Rvl84; 
Rvl85; Rvl86; Rvl87; Rvl88; Rvl8; Rvl90; Rvl91; Rvl92; Rvl93; Rvl94; Rvl95; 
Rvl96; Rvl9; Rvl; Rv201; Rv204; Rv205; Rv207; Rv209; Rv20; Rv214; Rv215; Rv217; 
Rv218; Rv219; Rv21; Rv220; Rv221; Rv222; Rv223; Rv224; Rv225; Rv226; Rv227; 
Rv228; Rv229; Rv22; Rv230; Rv231; Rv232; Rv233; Rv234; Rv235; Rv237; Rv240; 
Rv241; Rv243; Rv244; Rv245; Rv246; Rv247; Rv249; Rv24; Rv251; Rv252; Rv253; 
Rv254; Rv255; Rv257; Rv258; Rv259; Rv25; Rv260; Rv261; Rv262; Rv263; Rv264; 
Rv265; Rv266; Rv267; Rv268; Rv269; Rv26; Rv270; Rv271; Rv272; Rv273; Rv274; 
Rv275; Rv276; Rv277; Rv278; Rv279; Rv27; Rv280; Rv281; Rv282; Rv283; Rv284; 
Rv285; Rv286; Rv287; Rv288; Rv289; Rv28; Rv290; Rv291; Rv292; Rv293; Rv294; 
Rv295; Rv296; Rv29; Rv2; Rv301; Rv302; Rv303; Rv304; Rv306; Rv307; Rv308; 
Rv309; Rv30; Rv310; Rv31 1; Rv312; Rv313; Rv314; Rv315; Rv316; Rv317; Rv318; 
Rv319; Rv31; Rv32; Rv322; Rv327; Rv328; Rv329; Rv32; Rv330; Rv331; Rv333; 
Rv334; Rv335; Rv336; Rv337; Rv338; Rv339; Rv33; Rv340; Rv341; Rv343; Rv344; 
Rv346; Rv347; Rv348; Rv349; Rv34; Rv350; Rv351; Rv352; Rv353; Rv354; Rv355; 
Rv356; Rv357; Rv358; Rv359; Rv35; Rv360; Rv361; Rv363; Rv364; Rv365; Rv366; 
Rv367; Rv368; Rv369; Rv36; Rv370; Rv371; Rv373; Rv374; Rv375; Rv376; Rv377; 
Rv378; Rv379; Rv37; Rv381; Rv382; Rv383; Rv384; Rv385; Rv386; Rv387; Rv388; 
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Rv389; Rv38; Rv390; Rv391; Rv392; Rv393; Rv396; Rv39; Rv3; Rv40; Rv412; Rv413; 
Rv414; Rv415; Rv416; Rv417; Rv418; Rv419; Rv41; Rv42; Rv43; Rv44; Rv45; Rv46; 
Rv47; Rv48; Rv49; Rv4; Rv50; Rv51; Rv52; Rv53; Rv54; Rv55; Rv56; Rv57; Rv58; 
Rv59; Rv5; Rv60; Rv61; Rv62; Rv63; Rv64; Rv65; Rv66; Rv67; Rv68; Rv69; Rv6; 
Rv70; Rv71; Rv72; Rv73; Rv74; Rv75; Rv76; Rv77; Rv78; Rv79; Rv7; Rv80; Rv81; 
Rv82; Rv83; Rv84; Rv85; Rv86; Rv87; Rv88; Rv89; Rv8; Rv90; Rv91; Rv92; Rv94; 
Rv95; Rv96; Rv9. 

[0122] The end sequences of the polynucleotide inserts of each of the above 
clones corresponding respectively to the sequences adjacent to the T7 promoter and to the 
Sp6 promoter on the BAC vector are shown in Table 3. 

[0123] It has been shown by the inventors that the minimal overlapping set of 
BAC vectors of the BAC-based DNA library 1-1945 contains 68 unique BAC clones and 
practically spans almost the whole H37Rv chromosome with the exception of a single gap 
of approximately 150 kb. 

[0124] More specifically, a recombinant BAC vector of interest is choosen among 
the following set or group of BAC vectors from the BAC-based DNA library 1-1945, the 
location of which vector DNA inserts on the chromosome of M. tuberculosis is shown in 
Figure 3 : 

[0125] Rv234; Rv351; Rvl66; Rv35; Rv415; Rv404; Rv209; Rv272; Rv30; 
Rv228; Rv233; Rb38; Rv280; Rvl77; Rv48; Rv374; RvlSl; Rv238; Rvl56; Rv92; Rv3; 
Rv403; Rv322; Rv243; Rv330; Rv285; Rv233; Rv219; Rv416; Rv67; Rv222; Rvl49; 
Rv279; Rv87; Rv273; Rv266; Rv25; Rvl36; Rv414; Rvl3; Rv289; Rv60; Rvl04; Rv5; 
Rvl65; Rv215; Rv329; Rv240; Rvl9; Rv74; Rv411; Rvl67; Rv56; Rv80; Rvl64; Rv59; 
Rv313; Rv265; Rv308; Rv220; Rv258; Rv339; Rvl21; Rv419; Rv418; Rv45; Rv217; 
Rvl34; Rvl7; Rvl03; Rv21; Rv22; Rv2; Rv270; Rv267; Rvl74; Rv257; Rv44; Rv71; 
Rv7; Rv27; Rvl91; Rv230; Rvl28; Rv407; Rvl06; Rv39; Rv255; Rv74; Rv355; Rv268; 
Rv58; Rvl73; Rv264; Rv417; Rv401; Rvl44; Rv302; Rv81; Rvl63; Rv281; Rv221; 
Rv420; Rvl75; Rv86; Rv412; Rv73; Rv269; Rv214; Rv287; Rv42; Rvl43. 

[0126] The polynucleotides disclosed in Table 3 may be used as probes in order to 
select a given clone of the BAC DNA library 1-1945 for further use. 

[0127] The invention also provides for a BAC-based Mycobacterium bovis strain 
Pasteur genomic DNA library that has been deposited in the Collection Nationale de 
Cultures de Microorganismes on June 30, 1998 under the accession number 1-2049. 
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[0128] A further object of the invention consists in a recombinant BAC vector 
which is chosen among the group consisting of the recombinant BAC vectors belonging 
to the BAC-based DNA library 1-2049. This DNA library contains approximately 1600 
clones. The average insert size is estimated to be -80 kb. 

[0129] Generally, a recombinant BAC vector of interest may be chosen among the 
following set or group of BAC vectors contained in the BAC-based DNA library 1-2049: 

[0130] X0001; X0002; X0003; X0004; X0006; X0007; X0008; X0009; X0010; 
X0012; X0013; X0014; X0015; X0016; X0017; X0018; X0019; X0020; X0021; X0175. 

[0131] The end sequences of the polynucleotide inserts of each of the above 
clones corresponding respectively to the sequences adjacent to the T7 promoter and to the 
Sp6 promoter on the BAC vector are shown in Table 4. 

[0132] The polynucleotides disclosed in Table 4 may be used as probes in order to 
select a given clone of the BAC DNA library 1-2049 for further use. 

[0133] Are also part of the invention the polynucleotide inserts that are contained 
in the above described BAC vectors, that are useful as primers or probes. 

[0134] These polynucleotides and nucleic acid fragments maybe used as primers 
for use in amplification reactions, or as nucleic probes. 

[0135] PCR is described in the US patent N° 4,683,202. The amplified fragments 
may be identified by an agarose or a polyacrylamide gel electrophoresis, or by a capillary 
electrophoresis or alternatively by a chromatography technique (gel filtration, 
hydrophobic chromatography or ion exchange chromatography). The specificity of the 
amplification may be ensured by a molecular hybridization using, for example, one of the 
initial primers as nucleic probes. 

[0136] Amplified nucleotide fragments are used as probes in hybridization 
reactions in order to detect the presence of one polynucleotide according to the present 
invention or in order to detect mutations in the genome of the given mycobacterium of 
interest* specifically a mycobacterium belonging to the Mycobacterium tuberculosis 
complex and more specifically Mycobacterium tuberculosis and Mycobacterium bovis 
BCG. 

[0137] Are also part of the present invention the amplified nucleic fragments 
(«amplicons») defined herein above. 

[0138] These probes and amplicons may be radioactively or non-radioactively 
labeled, using for example enzymes or fluorescent compounds. 
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[0139] Other techniques related to nucleic acid amplification may also be used 
and are generally preferred to the PCR technique. 

[0140] The Strand Displacement Amplification (SDA) technique (Walker et al., 
1992) is an isothermal amplification technique based on the ability of a restriction 
enzyme to cleave one of the strands at his recognition site (which is under a 
hemiphosphorothioate form) and on the property of a DNA polymerase to initiate the 
synthesis of a new strand from the 3 'OH end generated by the restriction enzyme and on 
the property of this DNA polymerase to displace the previously synthesized strand being 
localized downstream. The SDA method comprises two main steps: 

[0141] a) The synthesis, in the presence of dCTP-alpha-S, of DNA molecules that 
are flanked by the restriction sites that may be cleaved by an appropriate enzyme. 

[0142] b) The exponential amplification of these DNA molecules modified as 
such, by ezyme cleavage, strand displacement and copying of the displaced strands. The 
steps of cleavage, strand displacement and copy are repeated a sufficient number of times 
in order to obtain an accurate sensitivity of the assay. 

[0143] The SDA technique was initially realized using the restriction 
endonuclease HincII but is now generally practised with an endonuclease from Bacillus 
stearothermophilus (BSOBI) and a fragment of a DNA polymerase which is devoid of 
any 5'— O'exonuclease activity isolated from Bacilllus cladotenax (exo- Bca) [=exo- 
minus-Bca]. Both enzymes are able to operate at 60°C and the system is now optimized 
in order to allow the use of dUTP and the decontamination by UDG. When unsing this 
technique, as described by Spargo et al. in 1996, the doubling time of the target DNA is 
of 26 seconds and the amplification rate is of 10 10 after an incubation time of 15 min at 
60°C. 

[0144] The SDA amplification technique is more easy to perform than PCR (a 
single thermostated waterbath device is necessary) and is faster thant the other 
amplification methods. 

[0145] Thus, another object of the present invention consists in using the nucleic 
acid fragments according to the invention (primers) in a method of DNA or RNA 
amplification according to the SDA technique. For performing SDA, two pairs of 
primers are used : a pair of external primers (Bl, B2) consisting of a sequence specific for 
the target polynucleotide of interest and a pair of internal primers (SI, S2) consisting of a 
fusion oligonucleotide carrying a site that is recognized by a restriction endonuclease, for 
exemple the enzyme BSOBI. 
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[0146] The operating conditions to perform SDA with such primers are described 
in Spargo et al, 1996. 

[0147] The polynucleotides of the invention and their above described fragments, 
especially the primers according to the invention, are useful as technical means for 
performing different target nucleic acid amplification methods such as: 

[0148] - TAS (Transcription-based Amplification System), described by Kwoh et 
al. in 1989. 

[0149] - SR (Self-Sustained Sequence Replication), described by Guatelli et al. in 

1990. 

[0150] - NASBA (Nucleic acid Sequence Based Amplification), described by 
Kievitis et al. in 1991. 

[0151] - TMA (Transcription Mediated Amplification). 

[0152] The polynucleotides according to the invention are also useful as technical 
means for performing methods for amplification or modification of a nucleic acid used as 
a probe, such as: 

[0153] - LCR (Ligase Chain Reaction), described by Landegren et al. in 1988 and 
improved by Barany et al. in 1991 who employ a thermostable ligase. 

[0154] - RCR (Repair Chain Reaction) described by Segev et al. in 1992. 

[0155] - CPR ( Cycling Probe Reaction), described by Duck et al. in 1990. 

[0156] - Q-beta replicase reaction, described by Miele et al. in 1983 and improved 
by Chu et al. in 1986, Lizardi et al. in 1988 and by Burg et al. and Stone et al. in 1996. 

[0157] When the target polynucleotide to be detected is a RNA, for example a 
mRNA, a reverse transcriptase enzyme will be used before the amplification reaction in 
order to obtain a cDNA from the RNA contained in the biological sample. The generated 
cDNA is subsequently used as the nucleic acid target for the primers or the probes used in 
an amplification process or a detection process according to the present invention. 

[0158] The non-labeled polynucleotides or oligonucleotides of the invention may 
be directly used as probes. Nevertheless, the polynucleotides or oligonucleotides are 
generally labeled with a radioactive element 32 P, 35 S, 3 H, 125 I) or by a nonisotopic 
molecule (for example, biotin, acetylaminofluorene, digoxigenin, Sbromodesoxyuridin, 
fluorescein) in order to generate probes that are useful for numerous applications. 

[0159] Examples of non-radioactive labeling, of nucleic acid -fragments are 
described in the french patent N° FR-78 10975 or by Urdea et al. or Sanchez-Pescador et 
al., 1988. 
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[0160] In the latter case, other labeling techniques may be also used such as those 
described in the french patents FR-2 422 956 and 2 518 755. The hybridization step may 
be performed in different ways (Matthews et al., 1988). The more general method 
consists of immobilizing the nucleic acid that has been extracted from the biological 
sample onto a substrate (nitrocellulose, nylon, polystyrene) and then to incubate, in 
defined conditions, the target nucleic acid with the probe. Subsequently to the 
hybridization step, the excess amount of the specific probe is discarded and the hybrid 
molecules formed are detected by an appropriate method (radioactivity, fluorescence or 
enzyme activity measurement). 

[0161] Advantageously, the probes according to the present invention may have 
structural characteristics such that they allow the signal amplification, such structural 
characteristics being, for example, branched DNA probes as those described by Urdea et 
al. in 1991 or in the European patent N° EP-0 225 807 (Chiron). 

[0162] In another advantageous embodiment of the probes according to the 
present invention, the latters may be used as « capture probes », and are for this purpose 
immobilized on a substrate in order to capture the target nucleic acid contained in a 
biological sample. The captured target nucleic acid is subsequently detected with a 
second probe which recognizes a sequence of the target nucleic acid which is different 
from the sequence recognized by the capture probe. 

[0163] The oligonucleotide probes according to the present invention may also be 
used in a detection device comprising a matrix library of probes immobilized on a 
substrate, the sequence of each probe of a given length being localized in a shift of one or 
several bases, one from the other, each probe of the matrix library thus being 
complementary to a distinct sequence of the target nucleic acid. Optionally, the substrate 
of the matrix may be a material able to act as an electron donor, the detection of the 
matrix poisitons in which an hybridization has occurred being subsequently determined 
by an electronic device. Such matrix libraries of probes and methods of specific detection 
of a targer nucleic acid is described in the European patent application N° EP-0 713 016 
(Affymax technologies) and also in the US patent N° US-5 ,202,231 (Drmanac). 

[0164] Since almost the whole length of a mycobacterial chromososme is covered 
by a BAC-based genomic DNA libraries according to the present invention (i.e. 97% of 
the M. tuberculosis chromosome is covered by the BAC library 1-1945), these DNA 
libraries will play an important role in a plurality of post-genomic applications, such as in 
mycobacterial gene expression studies where the canonical set of BACs could be used as 
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a matrix for hybridization studies. Probing such matrices with cDNA probes prepared 
from total mRNA will uncover genetic loci induced or repressed under different 
physiological conditions (Chuang et al., 1993; Trieselmann et al., 1992). As such, the 
H37Rv BAC library represents a fundamental resource for present and future genomics 
investigations. 

[0165] The BAC vectors or the polynucleotide inserts contained therein may be 
directly used as probes, for example when immobilized on a substrate such as described 
herein before. 

[0 1 66] The BAC vectors or their polynucleotide inserts may be directly asdorbed 
on a nitrocellulose membrane, at predetermined locations on which one or several 
polynucleotides to be tested are then put to hybridize therewith. 

[0167] Preferably, a collection of BAC vectors that spans the whole genome of 
the mycobacterium under testing will be immobilized, such as, for example, the set of 68 
BAC vectors of the 1-1945 DNA library that is described elsewhere in the specification 
and shown in Figure 3. 

[0168] The immobilization and hybridization steps may be performed as 
described in the present Materials and Methods Section. 

[0169] As another illustrative embodiment of the use of the BAC vectors of the 
invention as polynucleotide probes, these vectors may be useful to perform a 
transcriptional activity analysis of mycobacteria growing in different environmental 
conditions, for example under conditions in which a stress response is expected, as it is 
the case at an elevated temperature, for example 40°C. 

[0170] In this specific embodiment of the invention, Genescreen membranes may 
be used to immobilize the restriction endonuclease digests (Hindm digests for the BAC 
DNA library 1-1945) of the BAC vectors by tranfer from a gel (Trieselmann et al., 1992). 

[0171] Alternatively, the BAC vectors may be immobilized for dot blot 
experiments as follows. First, the DNA concentration of each BAC clone is determined 
by hybridization of blots of clone DNAs and of a BAC vector concentration standard with 
a BAC vector specific DNA probe. Hybridization is quantified by the Betascope 603 blot 
analyzer (Betagen Corp.), which colects beta particles directly from the blot with high 
efficiency. Then, 0.5 jag of each clone DNA is incubated in 0.25 M NaOH and 10 mM 
EDTA at 65 °C for 60 min to denature the DNA and degrade residual RNA contaminants. 
By using a manifold filtration system (21 by 21 wells), each clone DNA is blotted onto a 
GeneScreen Plus nylon membrane in the alkaline solution. After neutralization, the blots 
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are baked at 85°C for 2 h under vacuum. Positive and negative controls are added when 
necessary. In order to perform this procedure, it may be refer-red to the article of Chuang 
etal. (1993). 

[0172] For RNA extractions, cells grown in a suitable volume of culture medium 
may, for example, be immediately mixed with an equal volume of crushed ice at -70°C 
and spun at 4°C in a 50 ml centrifugation tube. The cell pellet is then suspended in 0.6 ml 
of ice-cold buffer (10 mM KC1, 5 mM MgCl, 10 mM Tris; pH 7.4) and then immediately 
added to 0.6 ml of hot lysis buffer (0.4 M NaCl, 40 mM EDTA, 1% beta- 
mercaptoethanol, 1% SDS, 20 mM Tris; pH 7.4) containing 100 p.1 of water saturated 
phenol. This mixture is incubated in a boiling water bath for 40 s. The debris are 
removed by centrifugation. The supernatant is extracted with phenol-chloroform five 
times, ethanol precipitated, and dried. The dried RNA pellet is dissolved in water before 
use. 

[0173] Then labeled total cDNA may be prepared by the following method. The 
reaction mixture contains 15 \ig of the previously prepared total RNA, 5 pg of pd(Ne) 
(random hexamers from Pharmacia Inc.), 0.5 mM dATP, 0.5 mM dGTP and 0.5mM 
DTTP, 5pM dCTP, 100 pCi of [<x- 32 P]dCTP (3,000 Ci/mmol), 50 mM Tris-HCl (pH 8.3), 
6 mM MgCl 2 , 40 mM Kcl, 0.5 U of avian myeloblastosis virus reverse transcriptase (Life 
Science Inc.) in a total volume of 50 pi. The reaction is allowed to continue overnight at 
room temperature. EDTA and NaOH are then added to final concentrations of 50 mM 
and 0.25 M, respectively, and the mixture is incubated at 65°C for 30 min to degrade the 
RNA templates. The cDNA is then ready to use after neutralization by adding Hcl and 
Tris buffer. 

[0174] The hybridization step may be performed as described by Chuang et al. 
(1993) and briefly disclosed hereinafter. The DNA dot blot is hybridized to 32 P- labeled 
total cDNA in a solution containing 0.1% polyvinylpyrrolidone, 0.1% Ficoll 0.1% sodium 
Ppi, 0.1% bovine serum albumin, 0.5% SDS, 100 mM NaCl, and 0.1 mM sodium citrate, 
pH 7.2, at 65°C for 2 days and then washed with a solution containing 0.1% SDS, 100 
mM NaCl, and 10 mM Na-citrate, pH 7.2. The same dot blot is used for hybridization 
with both control and experimental cDNAs, with an alkaline probe stripping procedure 
(soaked twice in 0.25M NaOH-0.75 M NaCl at room temperature, 30 min each, 
neutralized, and completely dried at 65°C for at least 30 min) between the two 
hybridizations. Quantification may be done with the Betascope 603 blot analyzer 
(Betagen Corp.). 
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[0175] As it flows from the above technical teachings, another object of the 
invention consists in a method for detecting the presence of mycobateria in a biological 
sample comprising the steps of: 

[0176] a) bringing into contact the recombinant BAC vector or a purified 
polynucleotide according to the invention with a biological sample ; 

[0177] b) detecting the hybrid nucleic acid molecule formed between said purified 
polynucleotide and the nucleic acid molecules contained within the biological sample. 

[0178] The invention further deals with a method for detecting the presence of 
mycobacteria in a biological sample comprising the steps of: 

[0179] a) bringing into contact the recombinant BAC vector or a purified 
polynucleotide according to the invention that has been immobilized onto a substrate with 
a biological sample; 

[0180] b) bringing into contact the hybrid nucleic acid molecule formed between 
said purified polynucleotide and the nucleic acid contained in the biological sample with 
a labeled recombinant BAC vector or a polynucleotide according to the invention, 
provided that said polynucleotide and polynucleotide of step a) have non-overlapping 
sequences. 

[0181] Another object of the invention consists in a method for detecting the 
presence of mycobacteria in a biological sample comprising the steps of: 

[0182] a) bringing into contact the nucleic acid molecules contained in the 
biological sample with a pair of primers according to the invention; 

[0183] b) amplifying said nucleic acid molecules; 

[0184] c) detecting the nucleic acid fragments that have been amplified, for 
example by gel electrophoresis or with a labeled polynucleotide according to the 
invention. 

[0185] In one specific embodiment of the above detection and/or amplification 
methods, said methods comprise an additional step wherein before step a), the nucleic 
acid molecules of the biological sample have been made available to a hybridization 
reaction. 

[0186] In another specific embodiment of the above detection methods, said 
methods comprise an additional step, wherein, before the detection step, the nucleic acid 
molecules that are not hybridized with the immobilized purified polynucleotide are 
removed. 



25 



[0187] Also part of the invention is a kit for detecting mycobacteria in a 
biological sample comprising: 

[0188] a) a recombinant BAC vector or a purified polynucleotide according to the 
invention; 

[0189] b) reagents necessary to perform a nucleic acid hybridization reaction. 

[0190] The invention also pertains to a kit for detecting a mycobacteria in a 
biological sample comprising: 

[0191] a) a recombinant BAC vector or a purified polynucleotide according to the 
invention that is immobilized onto a substrate; 

[0192] b) reagents necessary to perform a nucleic acid hybridization reaction; 

[0193] c) a purified polynucleotide according to the invention which is 
radioactively or non-radioactively labeled, provided that said polynucleotide and the 
polynucleotide of step a) have non-overlapping sequences. 

[0194] Moreover, the invention provides for a kit for detecting mycobacteria in a 
biological sample comprising: 

[0195] a) a pair of purified primers according to the invention; 

[0196] b) reagents necessary to perform a nucleic acid amplification reaction; 

[0197] c) optionally, a purified polynucleotide according to the invention useful 
as a probe. 

[0198] The invention embraces also a method for detecting the presence of a 
genomic DNA, a cDNA or a mRNA of mycobacteria in a biological sample, comprising 
the steps of : 

[0199] a) bringing into contact the biological sample with a plurality of BAC 
vectors according to the invention or purified polynucleotides according to the invention, 
that are immobilized on a substrate; 

[0200] b) detecting the hybrid complexes formed. 

[0201] The invention also provides a kit for detecting the presence of genomic 
DNA, cDNA or mRNA of a mycobacterium in a biological sample, comprising: 

[0202] a) a substrate on which a plurality of BAC vectors according to the 
invention or purified polynucleotides according to the invention have been immobilized; 

[0203] b) optionally, the reagents necessary to perform the hybridization reaction. 

[0204] Additionally, the recombinant BAC vectors according to the invention and 
the polynucleotide inserts contained therein may be used for performing detection 
methods based on « molecular combing ». Said methods consist in methods for aligning 
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macromolecules, especially DNA and are applied to processes for detecting, for 
measuring intramolecular distance, for separating and/or for assaying a macromolecule, 
especially DNA in a sample. 

[0205] These « molecular combing » methods are simple methods, where the 
triple line S/A/B (meniscus) resulting form the contact between a solvent A and the 
surface S and a medium B is caused to move on the said surface S, the said 
macromolecules (i.e. DNA) having a part, especially an end, anchored on the surface S, 
the other part, especially the other end, being in solution in the solvent A. These methods 
are particularly fully described in the PCT Application n° PCT/FR 95/00165 files on 
February 11, 1994 (Bensimon et al.). 

[0206] When performing the « molecular combing » method with the recombinant 
BAC vectors according to the inventions or their polynucleotide inserts, the latters may be 
immobilized («anchored») on a suitable substrate and aligned as described in the PCT 
Application n° PCT/FR 95/00165, the whole teachings of this PCT Application being 
herien incorporated by reference. Then, polynucleotides to be tested, preferably under the 
form of radioactively or non radioactively labeled polynucleotides, that may consist of 
fragments of genomic DNA, cDNA etc. are brought into contact with the previously 
aligned polynucleotides according to the present invention and then their hybridization 
position on the aligned DNA molecules is determined using any suitable means including 
a microscope or a suitable camera device. 

[0207] Thus, the present invention is also directed to a method for the detection of 
the presence of a polynucleotide of mycobacterial origin in a biological sample and/or for 
physical mapping of a polynucleotide on a genomic DNA, said method comprising: 

[0208] a) aligning at least one polynucleotide contained in a recombinant BAC 
vector according to the invention on the surface of a substrate; 

[0209] b) bringing into contact at least one polynucleotide to be tested with the 
substrate on which the at least one polynucleotide of step a) has been aligned; 

[0210] c) detecting the presence and/or the location of the tested polynucleotide 
on the at least one aligned polynucleotide of step a). 

[021 1] The invention finally provides for a kit for performing the above method, 
comprising: 

[0212] a) a substrate whose surface has at least one polynucleotide contained in a 
recombinant BAC vector according to the invention; 

[0213] b) optionally, reagents necessary for labeling DNA; 



27 



[0214] c) optionally, reagents necessary for performing a hybridization reaction. 

[0215] In conclusion, it may be underlined that the alliance of such BAC-based 
approaches such as described in the present specification to the advances in comparative 
genomics by the availability of an increased number of complete genomes, and the rapid 
increase of well-characterized gene products in the public databases, will allow the one 
skilled in the art an exhaustive analysis of the mycobacterial genome. 
MATERIALS AND METHODS 

[0216] 1. DNA-preparation. Preparation of M tuberculosis H37Rv DNA in 
agarose plugs was conducted as previously described (Canard et al., 1989; Philipp et al., 
1996b). Plugs were stored in 0.2 M EDTA at 4°C and washed 3 times in 0.1% Triton X- 
100 buffer prior to use. 

[0217] 2. BAC vector preparation. pBeloBACl 1 was kindly provided by Dr. 
Shizuya, Department of Biology, California Institute of Technology (Pasadena, CA). The 
preparation followed the description of Woo et al., 1994 (Woo et al., 1994). 

[0218] 3. Partial digestion with HindUl. Partial digestion was carried out on plugs, 
each containing approximately 10 ng of high molecular weight DNA, after three one hour 
equilibration steps in 50 ml of HindHl IX digestion buffer (Boehringer Mannheim, 
Mannheim, Germany) plus 0. 1% Triton X-100. The buffer was then removed and 
replaced by 1 ml/plug of ice-cold HindHl enzyme buffer containing 20 units of HindBI 
(Boehringer). After two hours incubation on ice, the plugs were transferred to a 37°C 
water bath for 30 minutes. Digestions were stopped by adding 500 |iil of 50 mM EDTA 
(pH 8.0). 

[0219] 4. Size selection. The partially digested DNA was subjected to contour- 
clamped homogenous electric field (CHEF) electrophoresis on a 1% agarose gel using a 
BioRad DR HI apparatus (BioRad, Hercules, CA) in DC TAE buffer at 13°C, with a ramp 
from 3 to 15 seconds at 6 V/cm for 16 hours. Agarose slices from 25 to 75 kb, 75 to 120 
kb and 120 to 180 kb were excised from the gel and stored in TE at 4°C. 

[0220] 5. Ligation and transformation. Agarose-slices containing fractions from 
25 to 75 kb, 75 to 120 kb and 120 to 180 kb were melted at 65°C for 10 minutes and 
digested with Gelase (Epicentre Technologies, Madison, WI), using 1 unit per 1 00 nl gel- 
slice. 25-100 ng of the size-selected DNA was then ligated to 10 ng of HindTH digested, 
dephosphorylated pBeloBACl 1 in a 1 :10 molar ratio using 10 units of T4 DNA ligase 
(New England Biolabs, Beverly, MA) at 16°C for 20 hours. Ligation mixtures were 
heated at 65 °C for 15 minutes, then drop-dialysed against TE using Millipore VS 0.025 
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mM membranes (Millipore, Bedford, MA). Fresh electrocompetent E. coli DH10B cells 
(Sheng et aL, 1995) were harvested from 200 ml of a mid-log (OD 550 =0.5) culture grown 
in SOB medium. Cells were washed three times in ice-cold water, and finally 
resuspended in ice-cold water to a cell density of 10 11 cells/ml (OD 550 ==150). 1 pi of the 
ligation-mix was used for electroporation of 30 pi of electrocompetent DHIOB E. coli 
using a Eurogentec Easyject Plus electroporator (Eurogentec, Seraing, Belgium), with 
settings of 2.5 kV, 25 pF, and 99 Q, in 2 mm wide electroporation cuvettes. After 
electroporation, cells were resuspended in 600 pi of SOC medium, allowed to recover for 
45 minutes at 37°C with gentle shaking, and then plated on LB agar containing 12.5 
pg/ml chloramphenicol (CM), 50 pg/ml-X-gal, and 25 pg/ml IPTG. The plates were 
incubated overnight and recombinants (white colonies) were picked manually to 96 well 
plates. Each clone was inoculated 3 times (2 X 200 pi and 1 X 100 pi of 2YT/12.5 pg/ml 
CM per clone) and incubated overnight. One of the microtiter plates, containing 1 00 pi 
culture per well, was maintained as a master plate at -80°C after 100 ml of 80% glycerol 
were added to each well, while minipreps (Sambrook et aL, 1989) were prepared from the 
remaining two plates to check for the presence of inserts. Clones containing inserts were 
then designated "Rv" clones, repicked from the master plate to a second set of plates for 
storage of the library at -80°C. 

[0221] 6. Preparation of DNA for sizing, direct sequencing and comparative 
genomics. A modified Birnboim and Doly protocol (Birnboim et aL, 1979) was used for 
extraction of plasmid DNA for sequencing purposes. Each Rv clone was inoculated into 
a 50 ml Falcon polypropylene tube containing 40 ml of 2YT medium with 12.5 pg/ml of 
CM and grown overnight at 37°C with shaking. Cells were harvested by centrifugation 
and stored at -20°C. The frozen pellet was resuspended in 4 ml of Solution A (50 mM 
glucose, 10 mM EDTA, 25 mM Tris, pH 8.0) and 4 ml of freshly prepared solution B (0.2 
M NaOH 0.2% SDS) was then added. The solution was gently mixed and kept at room 
temperature for 5 minutes before adding 4 ml of ice-cold solution C (3M Sodium Acetate, 
pH 4.7). Tubes were kept on ice for 15 min, and centrifuged at 10,000 rpm for 15 min. 
After isopropanol precipitation, the DNA pellet was dissolved in 600 pi RNase solution 
(15 mM Tris HC1 pH 8.0, 10 pg/ml RNase A). After 30 minutes at 37°C the DNA 
solution was extracted with chloroformrisoamylalcohol (24:1) and precipitated from the 
aqueous phase using isopropanol. The DNA pellet was then rinsed with 70% ethanol, air- 
dried and dissolved in 30 pi distilled water. In general, DNA prepared by this method 
was clean and concentrated enough to give good quality results by automatic sequencing 
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(at least 300 bp of sequence). For a few DNA preparations, an additional polyethylene 
glycol (PEG) precipitation step was necessary, which was performed as follows. The 30 
|il of DNA solution were diluted to 64jxl, mixed gently and precipitated using 16 |xl 4M 
NaCl and 80 ^1 of 13% PEG 8000. After 30 min on ice the tubes were centrifuged at 
4°C, the pellet carefully rinsed with 70% ethanol, air-dried and diluted in 20 (il of 
distilled water. 

[0222] 7. Sizing of inserts. Insert sizes were determined by pulsed-field gel 
electrophoresis (PFGE) after cleavage with Dra\ (Promega). 100-200 ng of DNA was 
Z)ral-cleaved in 20 jil total reaction volume, following the manufacturer's 
recommendations, then loaded onto a 1% agarose gel and migrated using a pulse of 4 s 
for 15 h at 6.25 V/cm at 10°C on an LKB-Pharmacia CHEF apparatus. Mid-range and 
low-range PFGE markers (New England Biolabs) were used as size standards. Insert 
sizes were estimated after ethidium bromide staining of gels. 

[0223] 8. Direct sequencing. For each sequencing reaction 7 ^il BAC DNA (300- 
500ng), 2 |xl primer (2 [iM) 9 8 fal reaction mix of the Taq DyeDeoxy Terminator cycle 
sequencing kit (Applied Biosystems) and 3 |il distilled water were used. 

[0224] After 26 cycles (96°C for 30 sec; 56°C for 15 sec; 60°C for 4 min) in a 
thermocycler (MJ-research Inc., Watertown, MA) DNA was precipitated using 70 jil of 
70% ethanol/0.5 mM MgCl2, centrifuged, rinsed with 70% ethanol, dried and dissolved 
in 2 |il of formamide/EDTA buffer. SP6 and T7 samples of 32 BAC clones were loaded 
onto 64 lane, 6% polyacrylamide gels and electrophoresis was performed on a Model 
3 73 A automatic DNA sequencer (Applied Biosystems) for 12 to 16 hours. The sequences 
of oligonucleotides used as primers are shown in Table 1. 

[0225] 9. DOP-PCR. As an alternate procedure we used partially degenerate 
oligonucleotides in combination with vector-specific (SP6 or T7) primers to amplify 
insert ends of BAC clones, following a previously published protocol for PI clones (Liu 
et al., 1995). The degenerate primers Deg2, Deg3, Deg4, Deg6 (Table 1) gave the best 
results for selected amplification of insert termini. 

[0226] Table 1 : Primers used for PCRs and sequencing 

[0227] Vector specific Primers for POP PCR- first amplification step : 

[0228] SP6-BAC1: AGT TAG CTC ACT CAT TAG GCA (SEQ ID NO. 734) 

[0229] T7-BAC1: GGA TGT GCT GCA AGG CGA TTA (SEQ ID NO. 735) 

[0230] Vector specific Primers (direct sequencing, nested primer for second PCR 

step) 
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[0231] SP6 Mid: AAA CAG CTA TGA CCA TGA TTA CGC CAA (SEQ ID 
NO. 736) 

[0232] T7-Belo2: TCC TCT AGA GTC GAC CTG CAG GCA (SEQ ID NO. 

737) 

[0233] Degenerate Primers : 

[0234] Deg2: TCT AGA NNN NNN TCC GGC (SEQ ID NO. 738) 
[0235] Deg3: TCT AGA NNN NNN GGG CCC (SEQ ID NO. 739) 
[0236] Deg4: CGT TTA AAN NNN NWA GGC CG (SEQ ID NO. 740) 
[0237] Deg6: GGT ACT AGT NNN NNW TCC GGC (SEQ ID NO. 741) 
[0238] Primers used for the amplification of M. bovis DNA in polymorphic 
chromosomal region of Rv58 : 

[0239] Primer 1 : ACG ACC TCA TAT TCC GAA TCC C (SEQ ID NO. 742) 
[0240] Primer 2: GCA TCT GTT GAG TAC GCA CTT CC (SEQ ID NO. 743) 
[0241] 10. Screening by pooled PCR. To identify particular clones in the library 
which could not be detected by random end-sequencing of the 400 B AC clones, PCR- 
screening of DNA pools was performed. Primers were designed for regions of the 
chromosome where no BAC coverage was apparent using cosmid-or H37Rv whole 
genome shotgun sequences. Primers were designed to amplify approximately 400-500 
bp. Ninety-six-well plates containing 200 ^1 2YT/12.5 fig/ml CM per well were 
inoculated with 5 of -80°C glycerol stock cultures each from the master plates and 
incubated overnight. The 96 clones of each plate were pooled by taking 20 \i\ of culture 
from each well and this procedure was repeated for 3 1 plates. Pooled cultures were 
centrifuged, the pellets were resuspended in sterile water, boiled for 5 minutes, 
centrifuged and the supernatants kept for PCRs. As an initial screening step, the 3 1 pools 
of a total of 2976 BACs, representing about two thirds of the library were tested for the 
presence of a specific clone using appropriate PCR primers. PCR was performed using 
10 |xl of supernatant, 5 jol of assay buffer (100 rnM b-mercaptoethanol, 600 mM Tris HC1 
(pH 8.8), 20 mM MgCl 2 , 170 mM (NH^SCM), 5 \i\ of Dimethylsulfoxide (DMSO), 5 \i\ 
of dNTPs (20 mM), 5 \i\ of water, 10 |xl primer (2 yM), 10 ^1 inverse primer (2 ^iM) and 
0.2 units ofTaq DNA polymerase (Boehringer). 32 cycles of PCR (95°C for 30 s, 55°C 
for 1 min 30 s, 72°C for 2 min) were performed after an initial denaturation at 95°C for 1 
min. An extension step at 72°C for 5 min finished the PCR. If a pool of 96 clones 
yielded an appropriate PCR product (Fig. 1 A), subpools were made to identify the 
specific clone. Subpools representative for lane A of a 96 well plate were made by 
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pooling clones 1 to 12 from lane A into a separate tube. Subpools for lanes B to H were 
made in the same way. In addition, subpools of each of the 12 rows (containing 8 clones 
each) were made, so that for one 96 well plate, 20 subpools were obtained. PCR with 
these 20 subpools identified the specific clone (Fig. IB, lower gel portion). If more than 
one specific clone was present among the 96 clones of one plate (Fig. IB, upper gel 
portion), additional PCR reactions had to be performed with the possible candidates (data 
not shown). 

[0242] 11. Genomic comparisons. DNA from the BAC clone Rv58 was digested 
with the restriction endonucleases EcoRl and Pvull, and resolved by agarose gel 
electrophoresis at low voltage overnight (1.5 V/cm). DNA was transferred via the 
method of Southern to nitrocellulose membranes (Hybond C extra, Amersham) following 
standard protocols (Sambrook et aL, 1989), then fixed to the membranes at 80°C for 2 
hours. The blot was hybridized with 32 P labelled total genomic DNA from M. 
tuberculosis H37Rv, M bovis type strain (ATCC 19210) or M. bovis BCG Pasteur. 
Hybridization was performed at 37°C overnight in 50% formamide hybridization buffer 
as previously described (Philipp et aL, 1996b). Results were interpreted from the 
autoradiograms. 

[0243] 12. Computer analysis. Sequence data from the automated sequencer 
ABI373A were transferred as binary data to a Digital Alpha 200 station or Sun SparcII 
station and analysed using TED, a sequence analysis program from the Staden software 
package (Dear et aL, 1991). Proof-read sequences were compared using the BLAST 
programs (Altschul et aL, 1990) to the M tuberculosis H37Rv sequence databases of the 
Sanger Centre, containing the collected cosmid sequences (TB.dbs) and whole-genome 
shotgun reads (TB _shotgun_all.dbs) (http://www.sanger.ac.uk/) . In addition, local 
databases containing 1520 cosmid end-sequences and the accumulating BAC end- 
sequences were used to determine the exact location of end-sequenced BACs on the 
physical and genetic map. MycDB (Bergh et aL, 1994) and public databases (EMBL, 
Genbank) were also used to compare new sequences, but to a lesser extent. The 
organization of the open reading frames (ORFs) in the polymorphic region of clone Rv58 
was determined using the DIANA software established at the Sanger Centre. 
EXAMPLES 

[0244] Example 1 : Construction of apBeloBACll library of M tuberculosis 

H37Rv. 
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[0245] Partial Hindni fragments of H37Rv DNA in the size range of 25 to 180 kb 
were ligated into pBeloBACl 1 and electroporated into strain E, coli DHIOB. While 
cloning of fractions I (25 to 75 kb) and II (75 to 120 kb) gave approximately 4 x 10 4 
transformants (white colonies), cloning of fraction HI (120 to 180 kb) repeatedly resulted 
in empty clones. Parallel cloning experiments using partial HindUl digests of human 
DNA resulted in stable inserts for all three fractions (data not shown), suggesting that the 
maximum size of large inserts in BAC clones is strongly dependent on the source of the 
DNA. Analysis of the clones for the presence of inserts revealed that 70% of the clones 
had an insert of the appropriate size while the remaining 30% of white colonies 
represented empty or lacT? -mutated clones. Size determination of randomly selected, 
Z)ra Icleaved BACs via PFGE showed that the insert sizes ranged for the majority of the 
clones between 40 kb and 100 kb with an average size of 70 kb. Clones with inserts of 
appropriate size were designated with "Rv" numbers, recultured and stored at -80°C for 
further use. 

[0246] Example 2 : Direct DNA sequence analysis of BACs. 

[0247] To characterize the BAC clones, they were systematically subjected to 
insert termini sequencing. Two approaches, direct sequencing of BAC DNA and PCR 
with degenerate oligonucleotide primers (DOP), adapted to the high G+C content of 
mycobacterial DNA, were used. In a first screening phase, 50 BAC clones designated 
Rvl to Rv50 were analysed using both methods in parallel. Except for two clones, where 
the sequences diverged significantly, the sequences obtained by the two methods only 
differed in length. Sequences obtained directly were on average about 350 bp long and 
for 95% of the clones both the SP6 and T7 end-sequences were obtained at the first 
attempt. Sequences obtained by DOP-PCR were mostly shorter than 300 bp. For 40% of 
the BACs we obtained only very short amplicons of 50 to 100 base pairs from one end. 
In two cases the sequence obtained with the DOP-PCR differed from the sequences 
obtained by direct sequencing, and in these cases E. coli or vector sequences were 
amplified (data not shown). Taking the advantages and disadvantages of both methods 
into account, we decided to use direct termini sequencing for the systematic 
determination of the SP6 and T7 end-sequences. 

[0248] Example 3 : Representativity of the library. 

[0249] After having determined the end-sequences of 400 BACs a certain 
redundancy was seen. The majority of clones were represented at least 3 to 4 times. 
Maximum redundancy was seen in the vicinity of the unique rrn operon, as 2.5% of the 



33 



clones carried identical fragments that bridge the cosmids Y50 and Y130 (Fig. 3, 
approximate position at 1440 kb). The majority of clones with identical inserts appeared 
as two variants, corresponding to both possible orientations of the HindlR fragment in 
pBeloBACH. This suggests that the redundancy was not the result of amplification 
during library construction, but due to the limited number of possible combinations of 
partial HindUI fragments in the given size-range of 25 to 120 kb. To detect rare BAC 
clones, a pooled PCR protocol was used. Primers were designed on the basis of the 
existing cosmid sequences and used to screen 31 pools of 96 BAC clones. When positive 
PCR products of the correct size were obtained, smaller subpools (of 8 or 12 clones each) 
of the corresponding pool were subsequently used to identify the corresponding clone 
(Figs. 1 A and IB). With this approach 20 additional BACs (Rv401-Rv420) were found 
for the regions where no BACs were found with the initial systematic sequencing 
approach. The end-sequences of these BACs (Rv401-420) were determined by direct 
sequencing, which confirmed the predicted location of the clones on the chromosome. A 
97% coverage of the genome of H37Rv with BAC clones was obtained. Only one region 
of ~ 150 kb was apparently not represented in the BAC library as screening of all pools 
with several sets of specific primers did not reveal the corresponding clone. This was 
probably due to the fact that Hindm fragments of mycobacterial DNA larger than 1 10 kb 
are very difficult to establish in E. coli and that a HindlR fragment of - 120 kb is present 
in this region of the chromosome (data not shown). 
[0250] Example 4: Establishing a BAC map. 

[0251] Using all end-sequence and shotgun-sequence data from the H37Rv 
genome sequencing project, most of the BAC clones could then be localized by sequence 
comparison on the integrated map of the chromosome of M tuberculosis strain H37Rv 
(Philipp et al., 1996b) and an ordered physical map of the BAC-clones was established. 
PCR with primers from the termini sequences of selected BACs were used for 
chromosomal walking and confirmation of overlapping BACs (data not shown). The 
correct order of BACs on the map was also confirmed more recently, using 40,000 whole 
genome shotgun reads established at the Sanger Centre. In addition, pulsed-field gel 
electrophoresis ofDral digests of selected BACs was performed (Fig. 2) in order to see if 
the approximate fragment size and the presence or absence of Dral cleavage sites in the 
insert were consistent with the location of the BACs on the physical map (Fig. 3). 
Comparison of the sequence-based B AC-map with the physical and genetic map, 
established by PFGE and hybridization experiments (Philipp et al., 1996b), showed that 



34 



the two maps were in good agreement. The positions of 8 genetic markers previously 
shown on the physical and genetic map were directly confirmed by BAC-end-sequence 
data (Table 2, Fig. 3). The position of 43 from 47 Y-clones (91%) shown on the physical 
and genetic map, which were later shotgun sequenced, was confirmed by the B AC end- 
sequences and shotgun sequence data. Four clones (Y63, Y180, Y251, and Y253) were 
located to different positions than previously thought and this was found to be due to 
book keeping errors or to chimeric inserts. Their present approximate location relative to 
the oriC is shown in Figure 3: Y63 at 380 kb, Y63A at 2300 kb, Y180 at 2160 kb, Y251 
at 100 kb, and Y253 at 2700 kb. A total of 48 BACs, covering regions of the 
chromosome, not represented by cosmids were then shotgun sequenced (Cole et al., 
1997), and these are squared in Fig. 3. No chimeric BACs were found, which is 
consistent with the observations of other research groups for other BAC libraries (Cai et 
al., 1995; Zimmer et al., 1997). The absence of chimenic BACs was of particular 
importance for the correct assembly of the M. tuberculosis H37Rv sequence. The exact 
position of the BAC termini sequences on the chromosome will be available via the world 
wide web (http://www.pasteur.fr/MycDB). 



[0252] Table 2 : Identities of genetic markers previously shown on the integrated 



and genetic map of H37Rv. (Phlipp et al., 1996b) which showed perfect sequence 


homology with BAC end sequences. 
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[0253] Example 5 : 


Repetitive end-sequences. 
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[0254] Repetitive sequences can seriously confound mapping and sequence 
assembly. In the case of the BAC end-sequences, no particular problems with 
repetitive sequences were observed. Although nine clones with one end in an IS J 081 
(Collins et al., 1991) sequence were identified, it was possible to correctly locate their 
position on the map using the sequence of the second terminus. Moreover, these BACs 
were used to determine the exact locations of IS1081 sequences on the map. Five copies 
of this insertion sequence, which harbors a HindUI cleavage site, were mapped on the 
previous physical and genetic map. In contrast, BAC end-sequence data revealed an 
additional copy ofIS1081 on the M. tuberculosis H37Rv chromosome. The additional 
copy was identified by six clones (Rv27, Rvll8, Rvl42, Rvl60, Rvl90, Rv371) which 
harbored an identical fragment linking Y50 to 1364 (Fig. 3, at ~ 1380 kb). This copy of 
IS 1081 was not found by previous hybridization experiments probably because it is 
located near another copy of IS1081, localized on the same Dral fragment Z7 and Asnl 
fragment U (Fig. 3, at - 1 140 kb). Furthermore, the position of a copy of IS 1081 
previously shown in Dral fragment Yl (Fig. 3, at -1840 kb) had to be changed to the 
region of Y349 (Fig. 3, at ~ 3340 kb) according to the end-sequences of BAC Rv223. 
The positions of the four other 1S1081 copies were confirmed by the sequence data and 
therefore remained unchanged. In total 6 copies of IS 1081 were identified in the H37Rv 
genome in agreement with the findings of others (Collins et al., 1991). 

[0255] In addition, a sequence of 1 165 bp in length containing a HindUI site was 
found in two copies in the genome of H37Rv in different regions. The end-sequences of 
BAC clones Rv48 and Rv374, covering cosmid Y 164, as well as Rv419 and Rv45, that 
cover cosmid Y92, had perfect identity with the corresponding parts of this 1 165 bp 
sequence (Fig. 3, at ~ 3480 kb and ~ 900 kb). Analysis of the sequence did not reveal any 
homology with insertion sequences or other repetitive elements. However, as each of the 
two locations showed appropriate BAC coverage, chimerism of the sequenced cosmids 
Y164 and Y92 can be ruled out as the probable cause. 

[0256] Example 6 : Using BAC clones in comparative genomics. 
[0257] The minimal overlapping set of BAC clones represents a powerful tool for 
Comparative genomics. For example, with each BAC clone containing on average an 
insert of 70 kb, it should be possible to cover a 1Mb section of the chromosome with 15 
BAC clones. Restriction digests of overlapping clones can then be blotted to membranes, 
and probed with radiolabeled total genomic DNA from, for example, M. bovis BCG 
Pasteur. Restriction fragments that fail to hybridize with the M bovis BCG Pasteur DNA 
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must be absent from its genome, hence identifying polymorphic regions between At. bovis 
BCG Pasteur and At. tuberculosis H37Rv. The results of such an analysis with clone Rv58 
(Fig. 3, at ~ 1680 kb) are shown here. This clone covers a previously described polymorphic 
genomic region between At. tuberculosis and At. bovis BCG strains (Philipp et al., 1996a). 
EcoRl and PvuU digests from clone Rv58, fixed on nitrocellulose membranes, were 
hybridized with 32 P-labelled total genomic DNA fromM tuberculosis H37Rv, At. bovis 
(ATCC 19120), and At. bovis BCG Pasteur. Figures 4A and 4B present the results of this 
analysis, where it is clear that several restriction fragments from clone Rv58 failed to 
hybridize with genomic DNA from either At. bovis or At. bovis BCG Pasteur. On the basis of 
the various missing restriction fragments, a restriction map of the polymorphic region was 
established and compared to the H37Rv sequence data. The localization of the polymorphism 
could therefore be estimated, and appropriate oligonucleotide primers (Table 1) were selected 
for the amplification and sequencing of the corresponding region in At. bovis. The alignment 
of M bovis and At. tuberculosis H37Rv sequences showed that 12,732 bp were absent from 
the chromosomal region of the At. bovis type strain and At. bovis BCG Pasteur strain. The 
G+C content of the polymorphic region is 62.3 mol%, which is the same as the average 
genome G+C content of the At. tuberculosis genome, hence indicating that this region is not a 
prophage or other such insertion. Subsequent PCR studies revealed that this segment was 
also absent from the Danish, Russian, and Glaxo substrain^ of At. bovis BCG, suggesting that 
this polymorphism can be used to distinguish At. bovis from At. tuberculosis. Analysis of this 
sequence showed that 1 1 putative open reading frames (ORFs) are present in At. tuberculosis, 
corresponding to ORFs MTCY277.28 to MTCY277.38 / accession number Z79701 -EMBL 
Nucleotide Sequence Data Library (Fig. 5). FASTA searches against the protein and nucleic 
acid databases revealed that the genes of this region may be involved in polysaccharide 
biosynthesis. Among these putative genes, the highest score was seen with ORF 6 
(MTCY277.33), whose putative product shows a 51.9% identity with GDP-D-Mannose 
dehydratase from Pseudomonas aeruginoso (accession number U18320 - EMBL Nucleotide 
Sequence Data Library) in a 320 amino acid overlap. The novel At. bovis sequence of the 
polymorphic region was deposited under accession number AJ003103 in the EMBL 
Nucleotide Sequence Data Library. 

[0258] As it appears from the teachings of the specification, the invention is not 
limited in scope to one or several of the above detailed embodiments; the present invention 
also embraces all the alternatives that can be performed by one skilled in the same technical 
field, without deviating from the subject or from the scope of the instant invention. 
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Table 3 : End-sequences of the polynucleotide inserts cloned in the named recombinant 

BAC vectors contained in the 1-1945 M. tuberculosis H37Rv genomic DNA library. 

RvXXXSP6 corresponds to the SP6 end-sequence of the clone RvXXX. 

RvXXXT7 corresponds to the T7 end-sequence of the clone RvXXX. 

RvXXXIS 1081 corresponds to a region located close to a copy of the IS 1081 repetitive 

sequence (Insertion element). 

The character << - » denotes an uncertain base residue. 



Clone RvlOl : • . - 

:::::::::::::: : Rvl01SP6 . seq : ::::::::::::: 
AATACTCAAGCTTGCCGAGCCGTCGATGACT^GAAATAT 

GCGGTACCGCGCCACCGATTCTATGCCGTGGTCGCGGAAAAATGCCTCCCGAAATCGCACGGCCGACTCCAGTTCGGC 
GAGCATCCGCGATGCCAGCTGCGGCTGCGCCCTGCCGGCCACGGCACCCACATGCGGCAGTTCGTCCACCTGGGCCAG 
CGCCCCGCCGCCGAATTCCAAACAATAGAACTGCACCCGGCCCGCATCGTGGGTAACAGCCAACCCCATGATCAGCGT 
CCGCAGCGCGGTTGACTTGCCCGTTTGCGGTGCACCTACGAACGCGACATTGCCTGCGGCCCC<3GACAAGTCGATCGT 
GCGCGGCACCCGTGACTGCTCTAACGGGCGATTGAAATTCCGAT (SEQ ID NO. 6) 

:::::::::::::: Rvl01T7 . seq :::::::::::::: 

CCACCCGTGTAATTTGGGATGGGCT^AAAAGGCGAAGCACCGCGTGGCCACGAACGCCGGGAGGGACAATCTCGGGCGG 
TTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACACCTCGCGTCGCCCTCCGACCGCGAACATTCGGGG 
ATGGCAGCAACCTGCTGGCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCGCCGCCCGGGCGGCTAC 
ACTCTGAAACGCGATGACCATCGATGTGTGGATGCAGCATCCCGACGCAACGGTTCCTACACCGCGATATGTTCGCCT 
CGCTGCCCCGGTGGACCGGT (SEQ ID NO. 7) 



Clone Rvl02 

:::::::::::::: Rvl02SP6 . seq :::::::::::::: 

JDJ\TACTCAAGCTTTCCGCCGATACCCGCCATGTCGCGCACATCCAGGACTTCTGGGGGGATCCGCTGACAGCGGCGGG 
ATCCCAAAGTGCGGATGATCGGGCCGCCTACGTCGTGGTGTACCTCGTCGGTAACAACGAAACCGAAGCGTATGACTC 
GGTCCACGCGGTGCGGCACATGGTGGACACCACACCGCCACCGCACGGGGTGAAGGCCTATGTCACCGGTCCGGCAGC 
ACTCAATGCCGACCAGGCCGAGGGCGGAGACAAAAGTATCGCTAAGGTCACCGCGATCACCAACATGGTGATCGCA<3C 
AATGTTGCTAGTGATCTATCGCTCCGTAATTACCGCGGTTCT (SEQ ID NO. 8) 

:::::::::::::: Rvl02T7 .seq: ::::::::::::: 

GTGCCGTTCCAACCCGAATTGGCTTTCGGCGCCATCGGTGAGGACGGCGTGCGGGTGCTCAACGACGACGTCGTCCGC 
GGGACACACCTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTACAACGCCGCGCGGAACGC 
TTCCGCCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCG 
ACGGCCAAGGCGGCGTGCCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCAGAC 
GACATCGTGGCGAGATTCGCCGGGTACGCCGATGAGGTGGT (SEQ ID NO. 9) 



Clone Rvl03 

::::::::::::: : Rvl03SP6 . seq : ::::::::::::: 

AATACTCAAGCTTTCGGCGGAAACGGACACATTGCGAATATTGATGACAAAATAAAAATCATTGATGGTTTGAGTCAC 
CAGGCCGATCAAGCCTTCGCCGAGCCAAATTCC7VATCAAGAGGCCCAAGCCCGTACCAATCAGCCCGGCAACGAGGGA 
TTCCGTCATTATCAGCCAAAATAACTGCTCTCGGGTTACACCC^AACAGCGCAATATGGCGAAAAACGGTCGCCGTTG 
CACGACATTAAATGTCAC^GTATTGTAGATTAAAAAGATACCCAC (SEQ ID NO. 10) 

::::::::::::: : Rvl 03T7 . seq : ::::::::::::: 

TGCTCCCGAAACCTGGGGGTGTGCCTGCTCTGTATGCACGGCATACGGACATCCTTCCCCTGAGACCCGC<;GTCGAAC 
CAGCCACGTGTCCATCATAGNGGGTCAACCCCGGCCAAGGGCGACGGCACGCCAAGTTCGCCGACCGTTAACCTAGTG 
CTGTTAGCTTCATTTGCT<SCGATCAAAACAGCTGGTCGGCCGTTAGGAACTGAAT^ 
GCCGTAGGTGTCCTGGCTGCGGGTGCGCTGGTGTTGTCCGCGTGTGGTAACGACGAC^^ 

ACCACTGGCCAGGCGTCGGCAAAGGTCGATTGCX5GGGGGAAGAAGACACTCAAAGCCAGTGGGT (SEQ ID NO. 11) 
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Clone Rvl04 

::::::::::::: : Rvl04SP6 . seq : :::::::::::: 

ATACTCAAGCTTTGCCGACGAGCGGGCGATGTTGATGACGGGAAACCCCAGCGCACAACCGACGATTTTGGCGTACCC 
GGCGGACGTCTGCTCGATTCCGATCACGTCGGCGCTCGCATCGAGCATGGCGCCGGCGACGGCTAGCAGCGATCCGCC 
GTCGTCGAGGAGCACGACACGAGCCGTACGCCCGGCCGTAAGCCGCGCCCAGGATTCGGCGAAAAACCGTTCTAOGTG 
GCGGGTGTACTGGGTGTCGAATGATTCGTGGGGTGCGTAGGCGTCGCTGCAATCGTCGACATAGATGCCGTCX5GGCCG 
CATCGCGTCGACAACTCCGGGTGAGTGGAATAGCACTTGCCGATCACCGCGACGTTGCGCGGAT<^ 

ATA (SEQ ID NO. 12) 

::::::::::::: Rvl04T7 . seq: :::::::::::: 

TCCTATGTCCCTGCCGAGCANGTGATCGAACGCGGTGACAGATTTGTCTATCCTGGACCTGACGGTGAGGTCGAAGTT 
TTCCAGGAATTCGGCAAAATCGGTAAGAGCCTGAAGAATTCGGTATCGCCGGACGAAATCTCCGACGCATACGGGOGC 
ATATACGCTTCGGGTTTACGAGATGTCGATGGGGCCGCTGGAGGCTTCACGTC 
CGCGTACCGTTTTCTGCAGCGGGTGTGGCGCTTGGTCG ($£Q |q N q 

Clone Rvl OS 

::::::::::::: Rvl 05SP6 . seq : :::::::::::: 

ATACTCAAGCTTGATTCCGCCGAAACCGACCGTGAGCACCCCGCCAGCCACCACGCTCGGGTCGGGCGCCGGGCCCGG 
GCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACCACCCGGCTGCGCTACGTCTAACCATTCCA^GCG 
GAGCTACATCAGCTCGGCCGCCCAGTGTTCGGGCCCTCTTTCCAGGTCGAAGTCTATACCGATATGCCCATCC^CAGC 
CGCCACCCTGGAGAACAGAACGATGCCCTACTAATGCTTGTCTGGCGGGGCC (SEQ ID NO. 14) 

::::::::::::: Rvl05T7 . seq: :::::::::::: 

GGTACGCTTCGGTCGCAGTCTGCGAGTGATGCATGACGACCGGGACCTCGTCGGCATCTTCCATAGCCCGCCACACCT 
TCAGTTGCTCACCGGAATCCAACCGGTAGAAGGTCGGCGAGCGCTCGGCATTGGTCATCGGGATATGCCGCTCGGGAC 
GGTCAGAGCCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGGGTGGTCGCGACGCGCATGGGCCACCATGGCAT 
TCACCAGGTCTGCGCGAATC^CCAGCACGTAGACGGTTCCTTTCCT/^ 
CCGGGAAACATGTCACGGTAGGTCGGTATTCCGGCTACCGGCTGA (SEQ ID NO. 15) 

Clone Rvl06 

::::::::::::: Rvl 06SP6 . seq :::::::::::: : 

GGCGTCAACGGTGTCGGAACCCGCGTCAAGCAATTGGTAGGCCTGCAGTCTGTGAATCAGGCCGACGCTGTGGCCGCC 
GCGGC (SEQ |Q NQ 16) 

::::::::::::: Rvl 06T7 . seq ::::::::::::: 

GGCTNGCGTACCCGGTACCGGCCGCGGGCCTACCACGTGCCGGAACTGGAAGCGCAGTAAGCCCTCAACGCGCCACCG 
CTTTGGCCCGCGCGCCCGGCGTAGGCGCATCGGCGGTGGCCGTGGGGCGGCGCACTGCGACCTCACCAGCGGCTTTCG 
AGCTTTGTTCGATCAACCGGCCAGCATGGTCGANGATGCATTCGAGACCATATTCGAAATTGGTTTCATCGGGGGCCC 
CGATCCGATGCCCCCTCCCAGTTGCGTGAGCAANCAGCGGAGTO^TCGCGGGATCGATGGCOACGGGGTGTTCAAT^G 
CGGATGGTCCGCTGCCCGCCGACTGGCTCTTGCGGGAGAACCGATCTAGCACCACCGATCC<5CGCAC<3TNG 

(SEQ ID NO. 17) 

Clone Rvl 07 

::::::::::::: Rvl 07T7D4 .seq: :::::::::::: 

CGTAATNTCGCGCACANCCANGACTTCTGGGGGGATCNGCTGACAGTGGTNG 

G C CNACGTCGTT GTGTAC CTCNTCN GTCACAACNAAN CCGAANCGTATGACTCGGTCCACGGGGTGCGGCACATGGTG 

GACACCACACCGCCACCGCNCGGGGTGAAGGCCTATGTC^CCGGTCCGGCAACACTG^ 

GGAC^CNANAGTATCNCTAACGTCACCGCGATCACGAGCATGGTGATCGNN 

TAATTACCGCGGTTCTCGTCTTGATCATGGTCGCANCGAACTCCGGCGCAATCCGCGGATTCATCGNCTTGCTGGCCG 
ATCACATATTTTCAGCCTTTC^CATTGCAACNAACCTGCTCGTCTCATGGhK^TGCGGCGACACGGACTACCGATATC 
ATGCTCGCCGTTACACAATCNCGCCACGCCGCGAAGACNGGAAACGCTTCTACACAATNTTCNCGGGACG<XIACTNAA 
CTTGGTTCNGGTTTGACATTGCCGCGCATGTNTGCCCAGCTTTGCCGGCTCCCCTTA (SEQ ID NO. 18) 

Clone Rvl08 

::::::::::::: Rvl 08T7D4 . seq: :::::::::::: 

T GAATTTCCCGAT CCCACAATCTCGGTTCAGATACAGGTCGCCATACCCCTTACTTC GGCAACGCTGGGCGGATTGGC 
CCTGCNGCTGCAGCANACCATCGACGCCATCGAATTGCCGGCAATCTCGTTCAGCCAATCCATACCCATCGACATTCC 
GCCGATCGACATCCCGGCCTTCNCCCTTTAACGG ($EQ ID NO. 19) 
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Clone Rvl09 

:::::::::::: :Rvl09SP6 . se'q :::::::::::: : 

AACAGCTATGACCATGNTTACGCCAAGCTATTTAGGTAACACTATANAATACTCAAGCTTTTACGGTGATCGCGCATC 
ACCTGGTTCATGAACTGGAAGCAGCGCANCGCTTCCTTTTCGGCCGCAACATGAGCCAGCCTCTCGTCCGCGGTCNGG 
TGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAACCAGCTTCCATATCCCGCGACNAACNACNCC 
AGTCCGCTACGTAACCCCTCCGCGACTGTCCATGGACAACAGCGCGTTCTCCACCGACCGGGCCCGGGTGTGGGGTGT 
TTCGGCGACCGGGAGCCAGGTGGTCC^CACTGCCGACGGGCGCCGCGAGCCGTTCACCGACCAAGCCGCCGAACAAGT 
CCGCCCGATCGCATACTCCAACCGGTTGCGGTACTGCAGGTCAGCTGGCGTACCTCCTCNTCNCGCTCGGCGAAGTCT 
TGCTCCANCACGTCGCAGAACGGCAAGGAACACGTTCA ID NO. 20) 

:::::::::::: : Rvl09T7 . seq : :::::::::::: 

GACCGNNCCATGTTTCCACAATGTGGTGCCAGTNCGGNGGCTACGTGCCATCNANACACTGGCGCAGGCTATCGCACC 
CGTTATCNGCTACGAACAAATCNCGGTATGCGTTCTTTT^NCATGAGTCGGCGACCGNCGATCATGGTCGACACCCACG 
ACNGAAATACGCAGATCGCCNTCNAGCNTGTGTGCCGCGGATTATCANGACTGACCTCCTGGCTGACCGGNNTGTNTG 
GTCGCGATGCCTGGCGCCCGGCCGGCGTGNTCGTGGTCGGCTCGGATAGCGAAGTCAGCTAATTCn , CGTGG(^GCTC<; 
AAAGGGTCCTGCCGGTGCCGGTCTTTGCGCAAACCATGCNC^^ 

(SEQ ID NO. 21) 

Clone RvlO 

::::::::::::: RvlOSP6D2 . seq: :::::::::::: 

GGGATGGGCGGGCCCGCTAAACTCTTCGTGTTCCACTAACTCCGGGAGGGNCAATCTCGGGCCGTTATGGCTCACGTC 
GCGTCGCCCTCCGACCGCGAACATTCGGAGTTGGCAGCAACCTGGTAGCACCCTGGCCGG (SEQ ID NO. 22) 

::::::::::::: RvlOT7D4 .seq: :::::::::::: 

NCCGTCGTTGACAAGTAAATATGTCCGCAAAAGTCTCAGCGGCCGACTTTGCTCGCAGGTGGCX5GTACC<5CGCCACCG 
AGTCGATGCCGTGGTCGCGGAAGAATGCCTCCCGAAATCGCACGGCCTTCCCNNTTTAAACGGA (SEQ ID NO 23) 



Clone RvllO 

:::::::::::: : RvllOSP6 . seq : :::::::::::: 

TTTAGGTGACACTATAGAATACTCAAGCTTTTGGTCTAGCCGGCCGAGCACGATACGGGTGTCATTGGCCACCGGCGG 
CGGCTGTCCGGGAAATGGCGGGTCCCCGGTGGTTTTGCTGATGAGTGCTGAACCGTANTCGAAGTGGGCGGCGTCAGA 
CTCCACCCANCCAGCAGGCAGCGCGAAGCTGAATCCTCCAACCGGGTTGTCNATCCGiSACAAGTTGGGGTGCGTTTGG 
GGCAATGACAGGTGGCNGCGGTGCGTTCGGGTCCGCCGGCGGAAGTGCTGCGTTGGGATCNCCCGCTGGGCATTCGGC 
NTTTTTGCGGCGGCCGGTGGTNGGGGGGCAACAGGTNTCCCNGTGCGGGTGGCGCTCAACGGTCNACGGCGCAAGCCG 
CCGTTGTTGGTACCNGGGGCGCTGGCTCCGGATCGCGTTGGCGGTCNCCGG (SEQ ID NO. 24) 

:::::::::::: : RvllOT7 . seq : :::::::::::: 

CTACACCATCGAATACGACGGCGTCGCCNACTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGC 
CGGCACCTACTACGTGCACTCGAACTACTTC^TCCTGACGCCGGAACAAATT^ 

GGTCGGTCCCACGATGACCCAGTACTACATCATTCGCACGGANAACCTGCCGCTGCTAGAGCCACTGCGATCGGTGCC 
GATCGTGGGGAACCCACTGGCGAACCTGGTTCAACCAAACTTGAANGTGATTGTTAACCTGGGCTACNGCGACCCGGC 
CTATGGTTATTCNACCTCNCCGCCCAATGTTGCGACTCCGTTCGGGTTGTTCCCANAAGTCNNCCGGGTCGTCATGGC 
CGAANCTCTCNTCCCGGGACCCACAGGGAATCNGCNATTTCNCCTACAAATCANCCACCTCCA (SEQ ID NO 25) 



Clone Rvlll 

::::::::::::: RvlllT7 . seq: :::::::::::: 

GCATGATCGGCCACCTTTCGGGCC^CCCGGCATACGGCGGCGTACCGATCTCCGCGTCATACACCCGCGGGTAATCGC 
CGACGGTGCCGGTTCGCGAGCCGAAGGTGACGACTCTGATTGAATCGAGTTCCAGGTCCAGCGGGTGGCGCACCAACG 
GCGCGAGCTC?^ACGACGTCAATCNCGTTGTCGCTTTCTACGGTCACCGACCCTGGTGACCGTAGTTCNCCCG 

(SEQ ID NO. 26) 

Clone Rvll2 

::::::::::::: Rvll2SP6 .seq: :::::::::::: 

GACACTATAGAATACTCAAGCTTGCCAACCGCCAGCCTGCATCCGGCGGCGANCACTGCTCCGCCGACCAGTACGAAC 
CAACCTGCGGTGCCCAGGCCATTGACGATGTGCTGGTCGGCGCCCGCGAGTCCGCGCACCATCAACGCCGCGGGCACC 
ACCANGGCGGCCCCACCCTGCACGGCGACGATCATTCCGGCGCCGCTCACGGCGGGCGGGGCTCGAACANGCACAGCA 
TCAACGTNGTC7VCCCGGCCGTGACCGGCCCGCATCGTCACACCACCCAAGCCCATTGGCGTCCTCCTCAACNGGGCGA 
CCCGGCCCGCATCGTCACACGGNCTAAGGCCATTGCCGTCCTCCT (SEQ ID NO. 27) 

::::::::::::: Rvll2T7 . seq: ::::::::::: : 
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TCGGCGCCATCGGCACCTTCGAGGACCTGTATTTCGACGCCGTGGCCNACCTGAGGTTGGCGGTGGACNAAGTGTGCA 
CCCGGTTGATTCGCTCGGCCTTGCCGGATGCCACCCNGCGCCTGGTGGTCGATCCGCNAANAGACAANTTCTGGTGGA 
NGCTTCTGCTGCCTGCGACACCCACNACGTGGTGGCACCGGGCAGCTTTAGCTGGCATGTCCTGACCGCGCT<5GCCGA 
CNACTCCAGACNTTCCACNAANGGTCGCCNNCCCAATGTNCCGNANTGTCTCC<SGNTCCCTTTACCNCCCAATGGGCN 
GNTTCCACNGGTTACGGGCCCCNTNCCGGCGGGTCTNCCTCCCAANCTACCAAATACGCCCGACNTTCCGGA 

(SEQ ID NO. 28) 

Clone Rvll3 

::::::::::::: Rvll3SP6 ,seq: ::::::::::: : 

ATACTCAAGCTTTTATGGTGATCGCGCATCACCTGGTTCATGAACTGGAAGCAGCGCAGCGCTTCCTTTTCGGCCGCA 
ACATGAGCCAGCCTCTCGTCGGCGGTCGGGTGCAGGTGCTCGGGCAGCTCGGCCGCGAACAGCCCGGCTTGAACCCTG 
AAAACCNGCTTTCCATATCCCGCGACGAAAGAACGCCAGTTCCGCTACTTAACCCCTCCGCGAACCGTCCATGGAC7VA 
CAGCGCGTTCTCCACCAACCGGGCCCGGGTGT (SEQ ID NO. 29) 

::::::::::::: Rvll3T7 . seq: :::::::::::: 

TCGGCTCAGGCCGCGCTGCTGGTAGAGTCGCTGACCGGTGC 

GCCATCGAGACACTGGCGCAGGCTrATCGCACCCG 

GTCGGCGACCGTCGTCATGGTCGACACCCACGACGGAAAGACGCAGATCGCCGTCAAGCATGTGTGCCGCGGATTATC 
AGGACTGACCTCCTGGCTGACCGGCATGTTTGGTCGCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGGTCGGCTCGGA 
TAGCGAGGTCAGCGAATTCTCGTGGCAGCTCGAAAGGGTCCTGCCGGTGCCGGTCTTTGCGCAAACAATAGCGCAGGT 
TACGGTCGCGCGGGGTGCGGCCTGGCGGCGGCC (SEQ ID NO. 30) 

Clone Rvl 14 

: Rvll4SP6 . seq: :::::::::::: 
CAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTCGCGTCTACGCCGGCCCGGAGCATCCGCACAGCGCTCAGCA 
GCCGGTTCCGTACGANCTCAAGCAGGTGGCGCAATGACCGAAACCACCCCAGCCCCGCAAACCCCGGCGGCCCCGGCC 
GGGCCCGCACAATCGTTCGTGTTGGAGCGGCCCATCCANACCGTTGGGCGCCGTAAGGANGCCGTGGTACGAATGCGG 
CTGGTGCCCGGCACCGGCAAGTTCGACCTCAACGGCCGCAGCTTGGANGACTACTTCCCAAACAAGGTGCACCAGCAG 
TTGATCAAGGCACCCCTGGTCACCGTGGATCGGGTGGAAAGTTTCGACATCTTTGCCCACCTGGGCGGCGGCGGCCGT 
CCGGTCAGGCCGGGCCTGCCCTGGGTATCGCCCGGGCATTGATTCTGGTATCCCCNGAAGAACCG (SEQ ID NO. 31) 

::::::::::::: Rvll4T7 . seq ::::::::::::: 

CGGTTGGCCACCGCTTCTGCGGTGCCGCCGCCGTCGACAATGACCGTGTCGTCCTTGCTGACCACCACGCGTCGGGCC 
GAGCCCAGCACCTCCAAGCCCACCTCGCGCAGCACCATGCCGGCGTCGGGGTTGACCACCTGGCCACCCGTCACCACC 
GCCAGGTCCTCAAGGTUVACGCCTTACGGCGGTCACCGAAGTACGGCCCCTTGACCGCGACCGCTTTCAACGTCTTGCG 
AATCGCGTTGACGACCAGCGTCGCCAACGCTTCGCCCTCCACGTCTTCAGCCACGATCAGTAGTGGCTTACCCGTTCC 
TGCAACCTTTTCCAGCAATGGCAACAGATCGGGAAGCGANCTGATCTTGTCTTGGTGCN (SEQ |D NO 32) 

Clone RvllS 

:::::::::::: : Rvll5SP6 . seq: :::::::::::: 

CCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTTTGGCTGGGTCGCCTTCGAATTCNGCGTGCACCGCTATGG 
GTTGCANCAGCGGCTGGCGCCGCACACCCCACTGGCCCGGGTGTTTTCGCCCCGAACCCGGATCATGGTGAGCGAAAA 
GGANATTCNCCTGTTCGATGCTGGGATTCGCCACGCCAAGGCATCTANCGATTACTCTCCNCGGGGTGGGAAAAGTGC 
CCAATCCCCCTCCCTCGAACTTTCCNAACAATCATTCCGGTT^^ 

cctgcccg (seq id NO. 33) 

::::::::::::: Rvl 1 5T7 . seq ::::::::::::: 

gcccgcnc^tggcc^tccccgaagac^tc^ttggccagtggccgggcgctaac^ggttcc^gccccccacc^tgcc 

gctcgaacatgcggtgcaacccattcgcaggccggc^gggaaagc^ccgcgg^^ 

ccc^^taatgtcgtccgcaacc^gatgcgctcnaaaaccncnccggcagtc^^ 

gtcntcagcgcgcccacatggggtgccaatcggcacggcaggtatgccgcgcgc^^cccgagc<;cgtggtgcatgccc 
acggtccgcangangcgcancacccgccaatgccgaancccacgaaacatcgggcgcatccaccttcaacc 

(SEQ ID NO. 34) 

Clone Rvll6 

::::::::::::: Rvl 16S P6. seq: :::::::::::: 
ATACTC^GCTTGCCC^GCCGTCGATGAC^GAAATATGTCCGC^^ 

CGGTACCGCGCCACCGAGTCGATGCCGTGGTCGCGGAAGAATGCCTCCCGAATTCGC^CGGCCAATTCCATTCCGGGA 
AGCATCCGCAATGCCAGCTGCGGTTGCCCCCTGCCGGCCACGGCACCCACTTGCGGCATTGCGTCCACCTGGGCCAGC 
GCCCCGCCGCCAAATTCCAAACAATAAAAATTGCACCCGGC (SEQ ID NO. 35) 
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::::::::::::: Rvl 1 6T7 . seq ::::::::::::: 

CCACCCGTGTATTTTGGGATGGGCAAAAAGGCGAAGCACCGCGTGGCCACGAACGCCGGGAGGGACAATCTCGGGCGG 
CTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCGAACATTCGGGG 
ATGGCAGCAACCTGGTAGCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCGCCGCCCGGGCGGCTAC 
AGTCTGAAACGCGATGACCATCGATGTGTGGATGCAGCATCCGACGCAACGGTTCCTACACGGCGATATGTTCGCCTC 
CCTGCCCCGT (SEQ | D NQ . 36) 



Clone Rvll7 

:::::::::::: : Rvll7SP6D2 . seq : :::::::::::: 

CTGCCCATGTTTGGGGACGCCCGACCAGCCGATGCTGGAGGCCTACACGGCCCTTGGTGCGCTGGCCACGGCGACCGA 
GCGGCTGCAACTGGGGGCGTTGGTGACCGGCAATACCTACCGCAGCCNGACCCCTNTCNCAANAGGATNTTGTTCGCC 

ggaccccnctc (SEQ ID NO. 37) 

:::::::::::: : Rvll7T7D4 . seq: :::::::::::: 

ccgactttccgcggtacccgctcaactttgtgtcgaccctcaacgccattgccggcacctactacgtgca 
actt^tcctgacgccggaac^aa^ 

acatcattcgcacggagaacctgccgctgctagagccactgcgatcggtgccgatcgtggggaacccactggcgaacc 
tggttcaaccaaacttgaaggtgattgttaacctgggctacgcgaccgccttt ^5^q jo fSJO 38) 

Clone Rvll8 

:::::::::::: : Rvll8SP6. seq: :::::::::::: 

atactcaagctttgtcacaccaagtgtttcgaccaggcgctccatccggcgagtggatactcccagcaggtagcaggt 

CGCCACCACGCTGGTCAGTGCGCGTTCAGCTCGCTTGCGGCGCTGCAGCAGCCATTCGGGGAAATACCTGCCCTGGCG 
CAGCTGGGGGATCCCAACTT<^U\TGGTTGCGGCACGGGTGTC^^ 

CCGCTCATCGCTGCTTTCGCGGTACCCCGCCCCGCACAGGGCTTCGGCTTCAGCCCCCATCAGGGCGGCAATAAACTT 
CAAGAGCACC (SEQ ID NO. 39) 

::::::::::::: Rvl 1 8T7 . seq ::::::::::::: 

GAGGCAGCTTCGCCGGCAATTCTACTAGCGAGAAGTCTGGCCCGATACGGATCTGACCGAAGTCGCTGCGGTGCAGCC 
CACCCTCATTGGCGATGGCGCCGACGATGGCGCCTGGACCGATCTTGTGCCGCTTGCCGACGGCGACGCGGTAGGTGG 
TCAAGTCCGGTCTACGCTTGGGCCTTTGCGGACGGTCCCGACGCTGGTCGCGGTTGCGCCGCGAAAGCGGCGGGTCGG 
GTGCCATCAGGAATGCCTCACCGCCGCGGCACTGCACGGCCAGTGCCGCGGCGATGTCAGCCATCGGGACATCATGCT 
CGCGTTCATACTCCTCGACCAGTCGGCGGAACAGCTCGATTCCCGGACCGCCCAGCGCATTGGTGATGGAATCGGCGA 
ACTTGGCCACCCGCTGGGTGTTGACATCCTCGACGGTGGGCAATTGCGCCTCGGTAAGCTTTGCCGCGTAGCCTTTTC 

atc (SEQ ID NO. 40) 

Clone Rvl 19 

:::::::::::: : Rvll9SP6 . seq : :::::::::::: 

ATACTCAAGCTTCACTGACAAGGGACGAATTCGTCGGCCGCCTGTTCGACTGGGTGGTGGCCGAGCTGGTCGCCACCA 
CTCAGGCCGCGGTCACGGCGGTACCGGCGCGGGAGCAAACTCGCGCGGGCATGGCCAACTTCTTGCGGACCATCACCG 
CAGACGCCCGCTTCGGACCCCTGCTGTCCACC^CACAGTTGG^ 
CCGCCCTGTTCGC (SEQ ID NO. 41) 

:::::::::::: : Rvll9T7 . seq: :::::::::::: 

TCCATCACCCGATGTGGCNGGAGCACTGCCATGTCGATCTCAACTACCACCTCCGGCCGTGGCGGTTGCGCGCCCCGG 
GGGGTCCGCGCGAACTCGACGAGGCGGTCGGAGAAATCGCCANCACCCCGCTGAACCGCGACCACCCGCTGTGGGAGA 
TGTACTTCGTTGAGGGGCTTGCCAACCACCGGATCGCGGTGGTTGCCAT^AATTCACCATGCGTTGGCTGACGGTGTTG 
CCTCGGCAAACATGATGGCACGGGGGATGGATCTGCCGCCGGGACCGGAGGTCGGCCGCTATGTGCCTGACCCCGCTC 
CTACCAAGCGGCA (SEQ ID NO. 42) 



Clone Rvll 

:::::::::::: : Rvl 1SP6 . seq : :::::::::::: 

AGCTTTGCAGTTGCTGAGTAATGTCGGCCAACGTCACCACAACCGCGATGAATTCAATCATGCCGCCCAGGGCGGCCA 
ACCCAATGGTGGCCGCGAGCGGCAGCTCGATCGCAGCGCGGAGGTTGCCGGCCGCCAGTTGATTCACGAACAGGGTGA 
GGTCATAGGCGGGCAGGATAGTGACGAAGGCAAGACCTCCATCTGCCGTCGGAAGAAGTATCGAG (SEQ ID NO. 43) 



WO 99/54487 PCT/I B99/00740 

43 



:::::::::::: : RvllT7 . seq : :::::::::::: 

AGCTTCAGAACAGGCCTGTTGTGGGCGCACCCGGCTCGCCGAGTTCTGCACGCACCGCCTCAAGTGCGGCCCGCACCG 
CCGGCATCTCCCGGTCACGCAGGGCCGCGGCCCGCGCCGCAGCGACGGCGTGTTCGCGCAGTTCGCCGTCAATGATGC 
TGACCTGATCGGCCACCCGGGCGTTCTCGGCGTCGTCGCGTTCACTAATCGCGGTGCTCAGCAGCGTCTCGACAGCCA 
CCACCCGAGTGGCGACCAGCTGCTCCACCACGGACCGCAGCGATGCCCGTC (SEQ |Q [SJO 44) 



Clone Rvl20 

::::::::::::: Rvl20SP6 . seq: 

ATACTCAAGCTTCAGTTCCTCCACGACGCGTTCCCAAATGAATTTCCCGATCCCACAATCTCGGTTCAGATACAGGTC 
GCCATACCCCTTACTTCGGCAACGCTGGGCGGATTGGCCCTGCCGCTGCACC7WVCCATCAACGCCTTCAAATTGCCG 
GCAATCTCGTTCAGCCAATCCAT (SEQ ID NO 45) 

:::::::::::: : Rvl2 0T7 . seq : :::::::::::: 

gctctacgccgcctacgggtcgaacatgcatcccgagcagatgctcgagcgcgcaccccactcgccgatggccggaac 

cggctggttacccgggtggcggctgacgttcggcggcgaggacm 

agacccaaattcgaaggtgttcgtcgtgctctacgacatgacc^ 

ctccgagttcggtatccaccagaagatccgatgccgcgtggagcgcatttcctcggacaccacaacgg<satccc<;tcc 
tcg (SEQ ID NO. 46) 



Clone Rvl21 

:::::::::::: : Rvl21SP6. seq: : ::::::::::: 

ATACTCAAGCTTGCCAAAGAGACCTCGTCC^CCAAGCAGGACGCGACCGTCGAGGTGGCGATCCGGCTTGGCGTCGAC 
CCGCGTAAGGCTWVCCAGATGGTTCGCGGCACGGTCAACCTGCCC^C^ 

GGTTTTCGCGGTTGGTGAAAAGGCCAATGCCTGCGTTTGCCGTGGGGGCGGATGTTGTCGGGAGTGACAATCTGATCA 
AAAGGATTCAGGGCGGTTGGCTGGAATTCAATGCCGCAATCGCGACACCCG (SEQ ID NO. 47) 

:::::::::::: : Rvl21T7 . seq: :::::::::::: 

CCACGGCGTGGATCAAGGTACCGGCCGGGATGTTGCGCAATGGCAGGTTGTTGCCCGGCTTGATGTCGGCGTTAGCGC 
CGGATTCCACCACATCCCCTTGCGAAAGTCCGTTGGGTGCAATGATGTAGCGCTTCTCCCCATCGAGATAGTGGAGCA 
ACGCAATCCGTGCGGTACGGTTCGGGTCGTACTCGATGTGCGCGACCTTGGCGTTGACACCATCTTTGTCATTGCGGC 
GAAAGTCGATCATCCGGTAAGCGCGCTTATGACCGCCGCCTTTGTGCCGGGTGGTAATCCGGCCATGCCCGTTGCGTC 
CACCGCGACGTGCAGCGGGCGCACCAGCGACTTCTCCGGGGTTGACCGGGTNATCTC (SEQ ID NO. 48) 



Clone Rvl22 

::::::::::::: Rvl22SP6D2 . seq: :::::::::::: 

GCAGCATGACGGCGGTAGCGAACACCGCCGGATGCAGCGCAAGTAGCGTCGATGTGCTCACGGAATCGCCCCGGCACC 
GCGATCTCGANGATCACCAGTGCCACCCCCTGCAGCGCNACACCGACGATTCCGTACACCGCCACGCCGATCAGGCCC 
TGGGCCATCTGATTGGAGCTGGCGTANATGGCGGCGATGGTGACGATGGCCAGCGCCACATACATTGTGGCGGCCAGA 
ACCACGGCGTTGGGGCGGCGGTCGATGAACACTAGGCGACGCAGATCGCCCGGGGTCAACAGGTTGACCATCAGAAAG 
CCTGCGACTAGCACGGCGGCGCCACTAGGAAGTACAAGAANGTGGCCACCACCCCAT<5CAGGATCGGGGTAAGGCTGA 
TGGTCCCGAAATCGACTCCGGCCTAATACATGACTCTCTCCTTTGCGTCATCGCCTTACTTGTGCCCGGAA 

(SEQ ID NO. 49) 

Clone Rv 

::::::::::::: Rvl23SP6D2 . seq: 

GGGACACACCTCGATGCTGCCGCNATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTACAACGCCGCGCGGAACGC 
TTCCGCCGCGGGCGTGACGCATCCCGTTGACCGGCCGGANCNCTCTCTA (SEQ ID NO. 50) 

::::::::::::: Rvl23T7D4 .seq::::::::::::: 

TGGGCGCCTCTTTCGGCCTTCCCNNTTTAAACGNAGCANGACATTCTGGGTATCGAGTTGTACTGGATGGTGTTGGCG 
ATGTCGGTGATCCTGCTCCTGGCGGTGGGATCCGACTACAATCTGCTGCTGATTTCCCGGTTGAAAGAGGAAATTGGG 
GCCGGATTGAACACCGGAATTATCCGTGCCATGGCTGGTACCGGGGGAGTGGTGACGGCTGCCGGCATGGTGTTCGCC 
GTTACCATGTCGTTGTTTGTGTTCAGCGATTTGCGAATTATTGGTCAGATCGGTACCACCATCGCCTTCCC 

(SEQ ID NO. 51) 

Clone Rvl24 

:::::::::::: : Rvl24SP6D2 . seq : :::::::::::: 

CCGATCGGCGCCGCANCTGGTTGGTGTTNCGGATGAATCCGCAGCGAAAATGTAGCTGCC<STGGCGTGTCGTGACTCG 
TNGGCGTCGACGCTCGTGGCAGCCACCGANCGGTTGGTCCAGGATCTGGAT<5GGCAAAGTTGTGCGGCCCGGCCGGTG 
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ACGGCCGATGAGCTGACCGAGGTCGACAGCGCCGTGTTGGCTGACTTGGAACCGACATGGAGTCGCCCCCGTTGGCGT 
CACCTCAAGCATTTCAATGGTTATGCGACCAGTTTTTGGGTTACGCCGTCAGACATCACGTCGGAGACTTGGATGAGC 
TGTGTCTGCCAGATAGCCCCGAATCGGGACGACCGTGGTCACGGTGCGTCTGACCACTCGGGTCGGGTCGCCCGCGCT 
ATCGGCATGGGTGCGTNATCACAGCGACACGCGCCTGCCCAAGGANGTNCGGNCGGACC / OC n ir> 

(otu lu NO. 52) 

::::::::::::: Rvl24T7D4 . seq: :::::::::::: 

CGGGTTGCGGATCCACGCGTGCGGGTTGTCAGCAGCTACGGCACTGAACCGCGCCCACAGCTCGCCGATCCGCTTTCG 
GTGGTTCTCGATCGACTCGCCGTAGGCGATGCGCAGCGCCTGCTCGAATATCGGGTACACGTAGGCCGGCCTTCCCNC 

ttta (SEQ ID NO. 53) 

Clone Rvl26 

Rvl26SP6 . seq: :::::::::::: 
CTTGATTTTGATCATCATGACGATCATCACCCTAATTTTGCTACCCGCACTGGTTATCGTGGGTACCGTCGTGCTTTC 
CATGGGCGCCTCTTTCGGGCTTTCCGTATTGGTCTGGCAGGACATTCTGGGTATCGATTTGTACTGGATGGTGTTGGC 
GAT^TCGGTGATCCTGCTCCT 
GGCCGGATTGAAC^^ 

(SEQ ID NO. 54) 

:::::::::::: : Rvl26T7 . seq : :::::::::::: 

GGGGATCCCTAGATCGACCTGCAGGCATGCAAGCTTGGCGTGTCGTTCCAACCCGAATTGGCTTTCGGCGCCATGGGT 
GAGGCGGGACACACCTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTACAACGCCGCGCGG 
AACGCTTCCGCCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCG 
GAGCNACTGTCAAGGCGGCGTGCCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATGGGCC 
CAGACGACATCGTGGCGAGATTCGNCGGGTACGCCGATGAGGTGGTGTGTTTGGCGACGCCGGCGTNGTTCTTCGCCG 
NCGGGCANGGTTACCGCAACTTCACCCAGACCTCCGACGACGAGGTGGTGGCGTCTCCTGGATCGTGCTC 

(SEQ ID NO. 55) 

Clone Rvl27 

::::::::::::: Rvl27SP6 . seq: :::::::::::: 

AAGGCTGCAGGTCGAAGCGGNTGGTTACGACTCCCTGTGTGTGATGGACCAGTTCTACTATCTGCGTCTACACGGCCC 
TTGGTGCGCTGGCCACGGCGACCGAGCGGCTGCAACTGGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCCCGACC 
CTGCTGGCAAAGATNATCACCACGCTCGACGTGGTTAGCGCCGGTCGAGCGATCCTCGGCATTGGAGCCGGCGGGTTT 
GAACTGGAACACCGCCAGCTCGGCTTCGAGTCCGGCACTTCCAGTGACCGGTTCAACCGGCTCGA (SEQ ID NO. 56) 

::::::::::::: Rvl27T7.seq: :::::::::::: 

CTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGCACCTACTAGGTGCACTCCAACTACTT 
CATCCTGACGCCGGAACAAATTGACGCNGCGGTTCCGCTGACCAATACGGTCGGTCCCACGATGACCCAGTACTACAT 
CATTCGCACGGAGAACCTGCCGCTGCTACAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGT 
TCAACCAAACTTGAAGGTGATTGTTAACCTGGGCTACGGCGACCCGGCCTATGGTTATTCGACCTCGCCGNCCAATGT 
TGCGACTCCGTTCGGGTTGTTCCAGANGTCAGCCCGGTCGTCATCGCCGACGCTCTCGTCN (SEQ ID NO 57) 

Clone Rvl28 

:::::::::::: : Rvl28SP6 . seq: :::::::::::: 

CGGTCATAGCCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGGGTGGTCGCGACGCGCATGGGCCACCATCGCA 
TTCACCAGGTCTGCGCGAATCACCAGCACGTAGACGGTTCCTTTCCTAAGCAACACCGAAGTTTCACGACCCGAATGC 
TCCGGGAAACATGTCACGGTAGGTCGGTATTCCGGCTACCGGCTGAGCA.TTGAGCACGCCGGCCAGCACC^CACGAGC 
CAGGCAATCAGCCGCCGCCGCACCGATCGCGGTGACCAGCTGAGTCTCCGGAGACAATGCGGCCGGCACGCCGGNCTC 
CGGCGGCACCGCTACNGCGCCCGTGG (SEQ ID NO. 58) 

:::::::::::: : Rvl28T7 . seq : :::::::::::: 

GTGATGGCACGCCACCGCGACACCACCCGGCTGCGCTAQNTCGAGCCATACCGGGCGGAGCTACATCGGCTCGGCCGC 
CCAGTGTTCGGGCCCTCTTTCGAGGTCGAGGTCGATACCGATTTGCGCATCCGCANCCGCNCCCTGGACGACAGAACC 
GTGCCCTACGAGTGCTTGTCGGGCGGGGCCAAAGAACAGCTTGGCATCCTGGCGCGATTGGCCGGCGCGGCGCTGGTC 
GCCAAGGACGACGCCGTTCCGGTGCTGATCGACGACGCGCTGGGGTTCACCGATCCGGAGCGACTATCAAGATGGGGG 
AGGTCTCTGACACCATCGGCCCCNACGGACATGTGATCGTGCCGACGTGCAGTCCCACCCCG (S E q |q N q 59) 

Clone Rvl2 9 

::::::::::::: Rvl29SP6. seq : :::::::::::: 

gcgaaagtccgttgggtgcaatgatgtagcgcttctccccatcgagatagtggagcaacgcaatccgtgcggtacggt 
tcgggtcgtactcgatgtgcgcgaccttggc<;ttgacaccatctttgtcattgcggcgaaagtcgatcatccggtnng 
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CGCGCTTATGACCGCCGCCTTTGTGCCGGGTGGTAATCCGGCCATGCGCGTTGCGTCCACCGCGACCGTGCAGCGGGC 
GCACCAGCGACTTCTCCGGGGTTGACCGGGTGATCTCGGCGAAATCAGATACGCTGGCGCCGCGACGACCAGGCGTCG 
TGGGCTTGTNCTTGCGAATTGNCATGTCTAATCANGTCTTTCTCTCACGCTCTCGTCGCCGGGCTAGGCCCCATTGCC 
CTGCTCCTCCTCATCGCTTCGCTCTGCATCGTCCCCGGGCTAAGCCCGTCCCCCGAAA /0 c^ 11^ cn\ 

(SEQ ID NO. 60) 

::::::::::::: Rvl29T7 . seq: :::::::::::: 

GATGGTTCGCGGCACGGTCAACCTGCCACACGGCACTGGTAAGACTGCCCGCGTCiGCGGTATTCGCGGTTGGTGAAAA 
GGCCGATGCTGCCGTTGCCGCGGGGGCGGATGTTGTCGGGAGTGACGATCTGATCGAGAGGATTCAGGGCGGCTGGCT 
GGAATTCGATGCCGCGATCGCGAACACCGGATCAGAATGGCCAAAGTCGGTCGCATCGCTCGGGTGCTGGGTCCGCGC 
GGCCTGATGCCCAACCCGAAAACCGGCACCGTCACCGCCGACTCCCCATGGCGTCCCGGATATCAAGGGCCGGCAAAT 
CAACTTCCCGGTTGATCAGCAAGGCAACCTGCCTCCNCCTCCGG (SEQ ID NO. 61) 

Clone Rvl30 

::::::::::::: Rvl30SP6.seq: : ::::::::::: 
ATACTCAAGCTTCGTCATAAGACCATGGTGCGCTT.T 

TCGCATCATCCTCCi^CGACGGGCCGCTCATCAGCTTGGGCCATTTCAATGTACT 

CCACTGCGACAATTCAAACACGGTGTCACACGGTGAATAGTGTCGAGATGGGCTCTGATCAACCGTCGCAAACCCGCST 
TTCGCATC^TAGCGGAATCCCACCGGGTTGCATGGAGGCTGCTGACCTTGGAAAACAAAATTTTTTCATTACAACAA 
AAC AAC CG C C N C G G AAACTT T GC A (SEQ ID NO 62) 

::::::::::::: Rvl30T7 . seq: :::::::::::: 

CGAATTCGGCGTGCACCGCTATGGGTTGCAGCAGCGGCTGGCGCCGCACACCCCACTGGCCCGGGTGTTTTCGCCCCG 
AACCCGGATCATGGTGAGCGAAAAGGAGATTCGCCTGTTCGATGCTGGGATTCGCCACCGCGAGGCCATCGACCGATT 
ACTCGCCACCGGGGTGCGAGAGGTGCCGCAGTCCCGCTCCGTCGACGTCTCCGACGATCCATCCGGCTTCCGCCGTCG 
GGTGGCGGTAGCCGTCGATGAAATCGCTGCCGGCCGCTACCTGCAAGGTGATTCTGTCCCGTTGTGTCGAAGTGCCTT 
TCGCGATCGACTTTCCGTTGACCTACCGGCTGGGGCGTCGGCACAACACCCCGGTGAGGTCGTTTTTGTTGCAGTTGG 
GCGGAATCCGTGCTCTGGGTTACAGCCCCGAACTCGTCACGGCGGTGCGCGCCGACGGAGTTGTTATCACCGATCCGT 
TGGCCGTACCGCGCCTTGGGC (SEQ ID NO 63) 

Clone Rvl32 

:::::::::::: : Rvl 32SP6 . seq : :::::::::::: 

TCAGACTCCACCCAGCCAGCAGGCAGCGCGAAGCTGAATCCTCCAACCGGGTTGTCGATCCGGACAGGTTGGGGTGCG 
TTTGGGGCAATGACAGGTGGCGGCGGTGCGTTCGGGTCGGCCGGCGGAGGTGCTGCGTTGGGATCGCCCGGCTGGGCA 
TTCNGCGTGTTGGCGGCGGCCGGTGGTGGGGGGGCAACAGGTGTCGCCGGTGCGGGTGGCGCTGCAGCGGTCGACGGC 
GGCGAAGCGGCCGTTGTGGGTACCGGGGGCGCTGGCTCCGGATCGGCGTTGGCGGTCGCGGGCACCGCAACGGTCACC 
AAGCTGGCGCTGGCCATCGCCGCGATAGCCAGTGCCGCCAATCGTCCCTTGCGACGTGTCAAGTNGGGGTCCACCTGA 
TGCATGGCCAAAGAACCTACCGTGTTT^ACGGCNCAACNCAAGGACCGCGCCGGTCGCN (SEQ ID NO 64) 

::::::::::::: Rvl32T7 . seq: :::::::::::: 

TTTCCGCGGTACCCGCTCAACTTTGTGTCNACCCTCAACGCCATTGCCGGCACCTACTACGTNCACTCCAACTACTTC 
ATCCTGACGCCGGAACAAATTGACGCAGCGGGTCCGCTGAACAATTCGGTCCGTCCCACGAAAGAACCAGTTTTNCNT 
CTTTCNCACGGAGAACCTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGT^ACCTGTG 
TTTCAACCAACACTTAGAGTGTAATTGTAAACCTGGGCTAGGGGAAACCGGCTCTAGTTTTTCCACCNTCTCCGCCCC 
NTGTTTCGAATACTCCGTTCGGGTTGTCCCCAAA jq (sjq 65) 

Clone Rvl34 

:::::::::::: : Rvl34SP6 . seq: :::::::::::: 

GCTTCCGGCTCGTATGTTGTGTGGAATTCTGACCGGATACCAATTTCACACAGGAAACAGCTATGACCATGATTACGC 
CAAGCTAGTTAGGTGACACTATACAATACTCAAGCTTGCCGGCTGGTGGGCCGACCACTTCGATGGCACGACCCGTGA 
ACTGCTGCCCGGCCAATTCTTCTTGGTCGCCCGGACCGATGGACCGCGGCTGGGATTCCAGAAGGTGCCCGATCCCOC 
CCCTGGGAAAAACCGCGTGCACCTCTACTTCACGACCAACGAC (0£Q |Q NO 66) 

::::::::::::: Rvl34T7 . seq: :::::::::::: 

CCGATCGACTGATGCGCCGACAACCACGCCCCAACAACTGGAATGAACCGTCGTGACCATCATCAGCACGCGGTTGTA 
GGCGACTTGCGACATGTTCAACCCGCC43TACTCGGACGGAATCTTCAAACCGAAACAGCCCAGCTCGGCCAGGCCTTT 
CACGTACTCGTCGGGGATCTGGGCACCACGCTCGAGGACGCTGCCGTCCACGGTGTCTAGGAATTCCCGCAGTTTCAC 
CAGAAACGCCTCGGTTCGGGCCTCCTCGt3CGTCCGACGGCTTGGGAAATGGGTGTATGAGCCCTACGG<3AAACCGGCC 
CTVCAAAGAGTTCTTTGGCGAAGGACGGTTTATCCCAACC^CTTTC 

CTCGGTGACCTGAGTTTGCTGTGCCATCGCCGCCTCCTCCCTGA „* 

(SEQ ID NO. Of) 
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Clone Rvl35 

:::::::::::: : Rvl35SP6 . seq : :::::::::::: 

TGCATCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACG 
CCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTTTACGGTGATCGCGCATCACCTGGTTCATGAACTGGAAGC 
AGCGCAGCGCTTCCTTTTCGGCCGCAACATGAGCCAGCCTCTCGTCGGCGGTCGGGTGCAGGTGCTCGGGCAGCTCGG 
CCGCGACAGCCGCCTGACCCTGAAACCAGCTTCCATATCCCGCGACGAACGACGCCAGTCCGCTACGTAACCCCTCCG 
CGACTGTCCATGGACAACAGCGCGTTCTCCACCGACCGGGCCCGGGTGTGGGGTGTTTCGGCGACCGGCAGCCAGGTG 
GTCCACACTGCCGACGGGCGCCGCGAGCCGTTCACCGACCAGGCCGCCGAGCAAGTCCGCCCGATCGCATACTCC 

D (SEQ ID NO. 68) 

: Rvl35T7 . seq : :::::::::::: x 
GGGGGCGCTGCTGGTATAGTCGCTGACCGGTGCAGGTTTCGACAATGTGGTGCCGGTTCGGCGGCTACGTGCCATGGA 
GACACTGGCGCAGGCTATCGCACCCGTTATCGGCTACGAGCAAATCGCGGTATGCGTTCTTGAGCATGAGTCGGCGAC 
CGTCGTCATGGTCGACACCCACGACGGAAAGACGCAGATCGCCGTCAAGCATGTGTGCCGC<5GATTATCAGGACTGAC 
CTCCTGGCTGACCGGCATGTTTGGTCGCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGGTCGGCTCGGATAGCGAGGT 
CAGCGAATTCTCGTGGCAGCTCGAAAGGGTCCTGCCGGTGCCGGTCTTTGCGCAAACGATGGCGCAGGTTACGGTCGG 
GCGGTOTGCGGCCTGGCGGCGGCCAGAGCACGAGTTCACCGAT 

(SEQ ID NO. 69) 

Clone Rvl36 

:::::::::::: : Rvl36SP6. seq : :::::::::::: 

TGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACG 
CCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTCCGTACAGGTCGCCTCCAACACGGCGGGGAAGCGACACCA 
GCCTACCGAGCTTGGAGTCCAGGACGCCAGCGGCGGCGTCGGTCTGCGTCGTGGTGCCGCCGGGGTGGCGTTGGCTGG 
CAACGATCTCCACCCAGCCGGTCGGGTTACCCACGATCTCGGCATAGACGCGGGCCGAGGCCGGTGCGATACCGTATT 
GCGTCAATTGGGACGCGGTTGTGCATTCGGCTAGCTCGGTTGCCACACCCGTCAGGGGTTCGACGTTGGCGGGTTCGG 
CGGGCCCCAGCACCGCTGTCACCATGCCCGCCAAGCCGACCTGCGGCGCCACCAACT (SEQ ID NO 70) 

::::::::::::: Rvl36T7 . seq: :::::::::::: 

CGGCATGACCACCGACAGGCCCGACTGGTCGTACCACTCGAACGCCGGGGTGTTGATGTCCCAGCCGCTGAAGTCGTC 
CTGCGCGCGCAGGCCGTCGAGCAGGTACAGGGCGGGCGAGTTGGCACCACCACTTTGGAATTGGACCTTGATGTCACG 
GCCCATCGACGGCGACGGCACCTGCAGGTACTCCACCGGCAAGCCCGGCCGGGAAAATGCCCCCGCGGTCGCCGTGCC 
ACCGACGGCGCCGACCAGACCCGACACTAGGGCCGCGCCGACGGCCCCGACCACGAGTCGACGCGACATACCC<;TGAC 
GGCGCCACGAACCCTGTCT^ACAAGCTGCATTCTTGCTTCCCTCATCCTCATCTCAACGCATCCATGCATGTTTGGGCG 
CATCCTGAATTANGTCAGACTGCAGGCGCTGGGCCGGCAGTGCTCGTGTATCAACCACAACTTCGGGCGT 

(SEQ ID NO. 71) 

Clone Rvl37 

:::::::::::: : Rvl37SP6 . seq: :::::::::::: 

TTCCAACCCTAATTGGCTTTCGGCCCCATCCGTGAGGACGGGGTGCGGGTGCTCAAC7VACAACGTCGTCCGCGGGACA 
C^CCTCTATGCTGCCGCCATGGACGCGGTCCAACGCAAGCAGCTGATCGAGCTACAACCCCGCGCGGAACGCTTCCGC 
CGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCGACGGCC 
AAGGCGGCGTGCCACGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCAAACGACATC 
GTGGCGAGATTCGCCGGGTACGCCGATGAGGTGGTGTGTCTGGCGACGCCGGCGTTGTTCTTCGCCCTCGGGCAGGGT 
TACCGCAACTTCAC (SEQ )D NQ J2 ) 

:::::::::::: : Rvl37T7 . seq : :::::::::::: 

CAGGCATGCAAGCTTTCCGCCGATACCCGCCATGTCGCGCACATCCAGGACTTCTGGGGGGATCCGCTGACAGCGGCG 
GGATCCCAAAGTGCGGATGATCGGGCCGCCTACGTCGTGGTGTACCTCGTCGGTAACAACGAAACCGAAGCGTATGAC 
TCGGTCCACGCGGTGCGGCACATGGTGGACACCACACCGCCACCGCACGGGGTGAAGGCCTATGTCACCGGTCCGGCA 
GCACTCAATGCCGACGAGGCCGAGGCCGGAGACAAAAGTATCGCTAAGGTCACCGCCGATCACNAGCATGGTGATCGC 
AGCAATGTTGCTAGTGATCTATCGCTCCGTAATTACCGCGGTTCTCGTCTTGATCATGGTCGGCATCGACTCGGCCAA 
TCCGCGGATTCATCGCCTTGCTCGCCGAACACAACATTTTCACCTTTCACATTTGCACCAACCTGCTCTTCTCAT 

(SEQ ID NO. 73) 

Clone Rvl38 

::::::::::::: Rvl38SP6 . seq : :::::::::::: 

CACTACTCAAGCTCTCTCNTCATTACCACCCCTGTAATTTGGGATGGGCAAAAAGGCGAAGCACCGCTTGGCCACNAA 
CGCCGGGAGGGACAATCTCGGGCGGCTATGGCTTCTCCCGGGAAGGCCCCAACGTACGGCGTTTCAACACGTCGCGTC 
GCCCTCCGACCGCGAACATTCGGGGATTGGCACCAACCTGNTACCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCG 
CGGGTAGTCCCCGCCCGGGCGGCTACAGTCTGTSlAACCCCGATGACCATCGATGTGTGGATGCAGCATCCGACGCAACG 
GTTCCTACACGGCGGATATGTTCTCCTCGCTGCGCCGGTGGACCOGTGGGTCTATCCCCTGAAACCGACATCCCN 



(SEQ ID NO. 74) 
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::::::::::::: Rvl3 8T7 . seq :::::::::::: : 

CAGGCATGCAAGCTTTCGTCAGTTCATTGCGCCAGCAGACCAACAAGAGCATCGGGACATACGGAGTCAACTACCCGG 

CCAACGGTGATTTCTTGGCCGCCGCTGACGGCGCGAACGACGCCAGCGACCACATTCAGCAGATGGCCAGCGCGTGCC 

GGGCCACGAGGTTGGTGCTCGGCGGCTACTCCCAGGGTGCGGCCGTGATCGACATCGTCACCGCCGCACCACTGCCCG 

GCCrCGGGTTCACGCAGCCGTTGCCGCCCGCAGCGGACGATCACATCGCCGCGATCGCCCTGTTCGGGAATCCCTCGG 

GCCGCGCTGGCGGGCTGATGAGCGCCCTGACCCCTCAATTCGGGTCC7UVGAACATCAACCTCTGCAACAACGGCGACC 

CATTTGTTCGGACGGC7VACCGGTGGCAACGCACCTAAGCTACTTGCCCGGGATGA ,~ ..^ -7 C v 

(SEQ ID NO. /O) 

Clone Rvl39 

: Rvl39SP6 . seq: :::::::::::: 

GTTTATGCACTGGTTAGGTGTTTCCATGAGTTTCATTCTGAACATCCTTTAATCATTGCTTTGCGTTTTTTTATTAAA 
TCTTGCAATTTACTGCAAAGCAACAACAAAATCGGAAAGTCA 

ACGTACACAAGGAGATAAGAAGAGCACATACCTCAGTCACTTATTATCACTAGCGCCCGCCGCAGCCGTGTAACCGAG 
CATAGCGAGCGAACTGGCGAGGAAGCAAAGAAGAACTGTTCTGTC^GATAGC 
TCCACqGTGGGGAAAAACTCCAGG'fAGAGGTAC (SEQ ID NO .76). 

Clone Rvl3 

::::::::::::: Rvl3SP6. seq: :::::::::::: 

ATACTCAAGCTTGGGTGTAGCCGATCACCGGAAGTCNCATGATCAGCCACGTTCCGCGCCGCCCGGCATACGGTGGTG 
TACCGATCTCCGCGTCATACACCCGCGGGTAATCGCCGACGGTGCCGGTTCGCGAGCCGAA(3 EQ jq N q jj^ 

:::::::::::: :Rvl3T7.seq: :::::::::::: 

AGCTTTATCGAAAGCGCGAACAGCTCGCGGCGGCCCACGACGTGCTGCGTCGGATTGCCGGCGGCGAGATCAATTCCA 
GGCAGCTCCCGGACAATGCGGCTCTGCTGGCCCGCAACGAAGGACTCGAGGTCACCCCGGTGCCCGGGGTCGTGGTGC 
ACCTGCCGATCGCACAGGTTGGCCCACAACCGGCCGCTTGATGCCCGGTCGGCAAGCCCGGCAGTTGCCAAACCCATC 
GTGATCAGGCTCGGCTCGCGAGTTCGGCGAAGAAATGGTTCGCCTGATCACCTACCATCGGCCA (SEQ ID NO 78) 

Clone Rvl4 0 

:::::::::::: : Rvl 4 0SP6 . seq : :::::::::::: 

TCAACACGCCGCCAGCCACCACGCGCGGGTCGGGCGCCGGGCCCGGGCCTCCAGGCTNCTCCGCTCGGTGATGGCACG 
CCACCGCGACACCACCCGGCTGCGCTACGTCGAGCCATACCGGGCGGAGCTACATCGGCCCGGCCGCCCAGTGTTCGG 
GCCCTCTCGCCCAGGTCGAGGTCGACACCGATTTGCGCATCCGCAGCCGCACCCTGCGACGACAGAACCGC-GGCCCTA 
CCCACTGCTTGTCGGGCGGGGGCCAAAGAACCAGCTTGNCATCCTGCCACAATTGGCCGGCGCCCG , 



(SEQ ID NO. 79) 



::::::::::::: Rvl 4 0T7 . seq :::::::::::: : 

CAGGCATGCAAGCTTCACGTCCGTACGGCTCGGGTACGCTTCGGTCGCAGTGTGCGAGTGATAGATGACGACCGGGAC 
CTCGTCGGCATCTTCCATAGCCCGCCACACCTTCAGTTGCTCACCGGAATCCAACCGGTAGAAGGTCGGCCAGCGCTC 
GGCATTGGTCATCGGGATATGCCGCTCGGGACGGTCAGAGCCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGG 
GTGGTCGCGACGCGCATGGGCCACCATCGCATTCACCAGGTCTGCGCGAATCACCAGCACGTAGACGGTTCCTTTCCT 
AAGCAACAC (SEQ |D NQ g0) 

Clone Rvl 41 

::::::::::::: Rvl 4 IS P6 . seq : :::::::::::: 

AATATTCAAGCTTTCGGCGGAAACGGACNCCTTGCGAACATTGATAACAAAATAGAAATCATTGATGGTTTGAGTCAC 

CAGGCCGATCAAGCCTTCGCCGAGCCAAATTCCAATCAAGAGGCCCAAGCCCGTACCAATCAGCCCGGCAACGAGGGA 

TTCCGTCNTTATCAGCCNAAATAACTGCTCTCGGGTAC(^CCCAAACAGCGCAATATGGCGAAAAACGGTCGCCGTTG 

CAGAACATTAAATGTCTCGGTATTGTTGATTAAAAAGATACCCACC^ 

GACCGTAAAAACCTCCCGTCATCTGTTT (SEQ ID NO. 81) 

::::::::::::: Rvl 4 1T7 .seq: :::::::::::: 

CAGGCATGCAAGCTTGCTGCATCTTCCTGTGACTGCTCCCGAAACCTGGGGGTGTGCCTGCTGTGTATGCACGGCATA 
CGGACATCCTTCCCCTGATACCCGCGGTCGAACCAGCCACGTGTCCATCATCAGGGGTCAACCCCGGCCAAGGGCGAC 
GGCACGCCAAGTTCGCCGACCGTTAACCTAGTGCTGTTAGCTTCATTTGCTGCGAGCAAAACAGCTGGTCGGCCGTTA 
GGAACTGAATTGAAACTCAACCGATTTGGTGCCGCCGTAAGTGTCCTGTCTGCGGGTGCGCTGGTGTTGTCCGCGTGT 
GGTAACGACGACAATGTGACCGGGGGAGGTGCAACCACTGGCCAGGCGTCCGCGAAAGTCCATTGCNGGGGGAAGAAG 

acac (SEQ ID NO. 82) 
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Clone Rvl42 

::::::::::::: Rvl 42IS108 1 . seq : :::::::::::: 

GAAAGTGCCCCAAGGTGTTGGTGAAACTCGCTGGACGGTCCCCAGGATGTTGGCAGCACATTCACCGGACATGACCGG 
AGCAAGACCGGACATCCTCCCATACCGTCGTCGCCGTGTACATCCGTAGCCCGTCCTGGCAGGTGCTGGGTTGAACAA 
AATCAGCCCAACACCTGCCACGACGAAGAAGCGGGTTGCGCTGGCATGTCTTGTCGGCTCGGCGATCGAATTCTACGA 
ATTCCTTATCTACGGGACCGCTGCGGCGCTGGTGTTTCCCACCGTGTTCTTCCCACACCTGGATCCCACGGTGGCCGC 
CGTGGCCTCCAAGGGGACATTTGCTGTGGCGTTCCTATCCCGGCCGTTCGGCGCGGCCGTCTTTGGATACTTTGGAGA 
CCGCCTCGGCCGCCAGAAGACCCTGGTCGCCACACTGTTGATCATGGGCCTGGCAACCGTGACTGTTGGGCTGGTTCC 
ACGACAGTGGCCATCGCGC (SEQ \Q fslO. 83) 

:::::::::::: : Rvl42SP6 . seq : :::::::::::: 

ATATTCAAGCTTTGTCACACCAAGTGTTCCGACCAANCGCTCCATCCGGCGAGTGGATACTCCCAGCAGGTAGCAGGT 
CGCCACCACGCTGGTCAGTGCGCGTTCATCTCGCTTGCGGCGCTGCAGCAGCCAGTCCGGGAAATAGCTGCCCTGGCG 
CAGCTTGGGGATCGCGACGTCGATGGTTGCGGCACGGGTGTCGAAATCACGGTGGCGGTAGCCGTTGCGCTGATTGGA 
CCGCTCATCGCTGCGTTCGCGGTAGCCCNCCCCGCACAGGGCGTCGGCTTCAGCCCCCATCCAAGGCGGCGATGAACG 
TCiSAGAGCAGCCCGCGCAGCAAATCCGGGCTCGCCTGTGCGAGT^ 

agaagXGgtc^gtgcgtcctttccttcg (5eq id NO. 84) 

::::::::::::: Rvl42T7 . seq: :::::::::::: 

caggcatgcaagctttttgagcgtctcgcggggcagcttcgccggcaattctactagcgagaagtctggcccgatacg 
gatctgaccgaagtcgctgcggtgcagcccaccctcattggcgatggcgccgacgatggcgcctggaccgatcttgtg 
ccgcttgccgacggcgacgcggtaggtggtcaagtccggtctacgcttgggcctttgcggacggtcccgacgctggtc 
gcggttgcgccgccaaagcggcgggtcgggtgccatcatgaatgcctcaccgccgccgcactgcacggccagtgcccc 
ggcgatgtcagccatcgggacatcatgctcgcgttcatactcctcgaccagtccgcggaacagctccattcccggacc 

GCCCAACGC (SE q | D N q g 5) 

Clone Rvl A 3 

::::::::::::: Rvl43SP6. seq: :::::::::::: 

ATACTCAAGCTTTTGGCTGGGTCGCCTTCCAATTCAGCGTGCACCGCTATGGGTTGCAGCAGCGGCTGGCNCCGCACA 
CCCCACTGGCCCGGGTGTTTTCGCCCCGAACCCGGATCATGGTGAGCGAAAAGGAGATTCNCCTGTTCGATGCTGGGA 
TTCGCCACCGCGAGGCCATCGACCGATTACTCGCCACCGGGGTGCGAGAGGTGCCGCAGTCCCGCTCCGTCGACGTCT 
CCGACGATCCATCCGGCTTCCGCCGTCGGGTGGCGGTAGCCGTCGATG/^AATCGCTGCCGGCCGCTACCACAAGGTGA 
TTCTGTCCCGTTGTGTCCAAGTGCCTTTCGCGATCGACTTTCCGTTGACCTACCGGCTGGGGCGTCGGCACAACACCC 
CGGTGAGGTCGTTTTTGTTGCAGTTGGGCGGAATCCGTGCTCTGGGTTACAGCCCCGAACTCGTCACGGCGGTGCGCC 
GCCGAC (SEQ |D NQ g 6) 

:::::::::::: : Rvl4 3T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTCAACCTATTGACGCATTGTGCGAACTGACGGCGCCCGCGCATGGCCAATCC<;GAAGACCATCA 
TTGGCCAGTGGCCGGGCGCTAACAGGTTCCAGCCCCC(^CCAGTGCCGCTCGAACATGCGGTGCAACCCATTCGCAGG 
CCGGCAGGGAAAGCACCGCGGAAGCCGCAAAGGGCTGCAGTTCCGCGCCCAATAGTGTCGTCCGCAACCAGATGCGCT 
CGAAAACCGCCGCCGGCAGTCAGCGCACCCGACGCGAGGTCGAGAGACGTCGTCAGCGCGCCCACATGGGGTGCCAAT 
CGGCACGGCAGGTAGGCCGCGCGCAACCCCT^CGCGTGGTGCATGCCACGGTCCGC^GGAGGCCACCACCC 



(SEQ ID NO. 87) 



CAGGCATGCAAGCTTTANCANCATCAACCCCGCCCCGCACCAGCACCGACACGATGTCGATGCCATCGAGGTGAATGT 

CG7VACTGGCNCAAACCATCTGGCGACCGCGACCACCGGCAACATGGGTACCGGCGATTTCCGGTGCCAATGCCGACCC 

GACGGGCCGCTCTCACCGCAGGTGACCTCGATCACCGAGACCAGCCGGCCGTTATACTCACGCACCCCTACCGTGTCA 

CGCCCAAAACGGCGCTGGTGGTCGATTGCCGGAGTGCACCCCGCACCCAGTGTCGTGCCCGGATCCGCCGACCAATCC 

CGCACCCTVCGTCGCCAAACCCGAAATCACCGTGATGCCGTGGTAACTC^ 

ACGCCGACGCCGAACCACCACGCACATGATGATCGGCTG (SEQ |q N q 89) 
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Clone Rvl45 

::::::::::::: Rvl 45SP6 . seq : :::::::::::: 

ATATTCAACCTTGCACACATTGACGATACCTTGGTCACGAGACCCCAAAAGCTGGCCTCCACCGCGCGCCGGGGACCA 
CGGTCATACCTTGANNCNGCTTTCGATCGTTGATGCTGCGTCTTGGTCCGCGGAAACCGCAGGCTGGCATATGCACGT 
GGGCGCACTGGCGATCTGCGATCCCCACCGATTCGCCCGAATACAGCTTTCAGCGGCTCCCCAAGTTGATCATCGACC 
GGCTGCCGGATATCCCGCACTTGCGGTGGCGGGTCACCGGCGCCCCGCTCGGACTGGACCGGCCGTGGTTCGTCGAGG 
ACCACGAAC (SEQ | D N Q. 90) 

:::::::::::: : RV145T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTCATGCCCGCGGCATGATAGCCACATGCACGCAATCGAACTCAGCGAAACCGGCGGGCCAGGCG 
TCTTACGCCACCTCACCAGCGCGCAACCTCAACCCGGCCACGGAGACCTCCTGATC (SEQ ID NO 91) 

Clone Rvl46 

::::::::::::: Rvl 4 6SP6. seq: ::::::::::: : 

ATACTCAAGCTTGATTTTGATCATCATGATGATCATCACCCGAATTGTGGTAGCCGCAGTGGTTATC 
CGTGCTTTCC^TGGGCGCCTCTTTCGGGCTTTC^ 

GGTGTTGGCGATGTCGGTGATCCTGCTCNTGGCGGTGGGATCCGACTACAATCTGCTGCTGATTTCCCGGTTGAAAGA 
GGAAATTGGGGCCGGATTGAACACCGGAATTATCCGTGCCATGGCTGGTACCGGGGGAGTGGTGACGGCTGCCGGCAT 
GGTGTTCGCCGTTACCATGTCGTTGTTTGTGTTCAGCGATTTGCGAATTATTGGTCAGATCGGTACCACCATCGGCCT 
GGGCTTGCTGTTCGACACCCTCGTCGTGCCTCGTTCATGAAACCGTCCATTGCTGCCCTGCTGGGACCTGGTTCTGGT 
GGCCGCTACGGGTGCGCCCGCGCCCGGCAGTCAAATCTTCCGCCG (SEQ ID NO 92) 

::::::::::::: Rvl4 6T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTGGCGTGCCGTTCCAACCCGAATTGGCTTTCGGCGCCATCGGTGAGGACGGCGTGCGGGTGCTC 
AACGACGACGTCGTCCGCGGGACACACCTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTA 
CAACGCCGCGCGGAACGCTTCCGCCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGAC 
GGCATCGCCACCGGAGCGACGGCCAAGGCGGCGTGCCAGGTCGCCCGGGCGCACGGTGCGGACAACGTGGTGCTGGCG 
GTCCCCATCGGCCCAGACGACATCGTGGCGAGA (SEQ ID NO 93) 

Clone Rvl47 

::::::::::::: Rvl 4 7SP6 . seq: :::::::::::: 

ATACTCAAGCTTTTACGGTGATCGCGCATCACCTGGTTCATGAACTGGAAGCAGCGCAGCGCTTCCTTTTCGGCCGCA 
ACATGAGCCAGCCTCTCGTCGGCGGTCGGGTGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAAC 
CAGCTTCCATATCCCGCGACGAACGACGCCAGTCCGCTACGTAACCCCTCCGCGACTGTCCATGGACAACAGCGCGTT 
CTCCACCGACCGGGCCCGGGTGTGGGGTGTTTCGGCGACCGGCAGCCANGTGGTCCACACTGCCGAAG 

(SEQ ID NO. 94) 

:::::::::::: : Rvl47T7 . seq : :::::::::::: ' 
TAGTCGCTGACCGGTGCAGGTTTCGACNATGTGGTGCCGGTTCGGCGGCTACGTGCCATCGAGACACTGGCGCAGGCT 
ATCGCACCCGTTATCGGCTACGAGC^IAATCGCGGTATGCGTTCTTGAGCATGAGTCGGCGACCGTCGTCATGGTCGAC 
ACCCACGACGGAAAGACGCAGATCGCCGTCTANCNTGTGTGCCGCGGATTATCAGGACTGACCTCCTGGCTGACCGGC 
ATGTTTGGTCGCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGGTCGGCTCGG (SEQ ID NO 95) 

Clone Rvl 4 8 

:::::::::::: : Rvl48SP6 . seq: :::::::::::: 

ATACTCAAGCTTTCCGCCGATACCCGCCATGTCGCGCACATCCAGAACTTCTGGGGGGATCCGCTGACAGCGGCGGGA 
TCCCAAAGTGCGGATGATCGGGCCGCCTACGTCGTGGTGTACCTCGTCGGTAACAACGAAACCGAAGCGTATGACTCG 
GTCCACGCGGTGCGGCACATGGTGGACACCACACCGCCACCGCACGGGGTGAAGGCCTATGTCACCGGTCCGGCAGCA 
CTCAATGCCGACCAGGCCGAGGCCGGAGACAAAAGTATCGCTAAGGTCACCGCGATCACGAGCATGGTGATCGCAGCA 
ATGTTGCTAGTGATCTATCGCCCCGTAATTACCGCGGTTCTCGTCTTGATCATGGTCGGCATCGACCTCGGCGCAATC 
CGCGGATTCNTCGCCTTGCTCGCCGACCACAACATTTTCAGCCTTTCAACATTTGCGACAACCTGCTCGTTCTCATGG 
CGATTGCNGCGAAC (SEQ ID NO. 96) 

::::::::::::: Rvl48T7 .seq :::::::::::: : 

CAGGCATGCAAGCTTGGCGTGCCGTTCCT^ACCCGAATTGGCTTTCGGCGCCATCGGTGAGGACGGCGTGCGGGTGCTC 
AACGACGACGTCGTCCGCTGGACACACCTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTA 
CAACGCCGCGCGGAACGCTTCCGCCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGAC 
GGCATCGCCACCGGAGCGACGGCCAAGGCGGCGTGCCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCG 
GTCCCGATCGGCCCAGACGACATCGTGGCGAGATTCGCCGGGTACGCCGATGAAGTGGTGTTGTTTGGCGACCCGGCG 
TTGTT (SEQ | D NQ g 7) 
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Clone Rvl4 9 



GAAACACGCGGAGCACCAAATTCACCGCAGCGGCCGGGGCGGTTCAACTCACCATGGATCGCTCTCGTCGTCTGGTGC 
TGGACAATCGTCGCTGTAGCGCGTCGCGAACACCTCAGCTTCTGCTGCCGCGGCTTCTTCCGGCGATGGTAACCCCCA 
GGTTTCGCCCACGGTCTTACGTAGCAGTGCGACGCGGTGTTCATCTGCATCGACCTGTTGACTCATCCTGTCAAGGAT 
GAAGGCGTACTGGGCCGACTGCGCCTTCTGCCGCGCCAGGTCGGCAATCACCAGGATCTCAGAAACGAGCTGCGACTC 
ACTCTTCCAGGCCACCCTGGCCGAAAGCTCGACATGGTCAATCCGGCCG ir , ^ c\q\ 

(SEQ ID NO. 9o) 

:::::::::::: : Rvl49T7 . seq: :::::::::::: 



Clone Rvl4 

: Rvl4SP6 . seq: :::::::::::: 

ATACTCAAGCTTCCCGGCGGCCAGTACCGAAAGCGCGAACAGCTCGCGGCAGCCCACGACGTGCTGCGTCGGATTGCC 
GGCGGCGAAATCAATTCCAGGCAGCTCCCGGACAATGCGGCTCTGCTGGCCCGCAACGAAGGACTCGAGGTCACCCCG 
GTGCCCGGGGTCGTGGTGCACCTGCCGATCGCACAGGTTGGCCCACAACCGGCCGCTTGATGCCCGGTCGGCAAGCCC 
GGCAGTTGCCAAACCCAGCGTGATCAGGCTCGGCTCGCGAGTTCGGCGAAGAAGTGGCTCGCCTGATCACCTACCATC 
GGCGAGGATCTGCGTGTCATGAGAACGCTCGCCAAGGAGGTTGTTGT 

GGAATCGACTATCCGATAGTGTCCGCGCCAATGGACTTGATCGCCG Ini ..^ „ nm 

(SEQ ID NO. 100) 

::::::::::::: Rvl4T7 . seq: :::::::::::: 

AGCTTCGGTGTAGCCGATCACCGGAAGCCGCATGATCAGCCACGTTTCGCGCCGCCCGGCATACGGCGGCGTACCGAT 
CTCCGCGTCATACACCCGCGGGTAATCGCCGACGGTGCCGGTTCGCGAGCCGAAGGTGACGACGCTGATTGAATCGAG 
TTCCAGGTCCAGCGGGTGGCGCAGCAACGGCGCGAGCTCAACGACGTCAATCACGTTGTCGCTTTCTACGGTCACCGA 
CCCGGTGACCGTAGTCGCCCGGTGCGCTCGGCCGAGAAGTTGCACCGCCACCACCGCGACACCGTCTTGCACGCGGAC 
GCCACCCCCGGATCGGTTGTTGGCCAAGGTAATTGGGTCATTCCATTTGACGGGACncCGACCCCGCAGCCCCAGTAC 
CGCCCACGACCACGCCGGCTGACCCACCACTGTACGAACACCAAGGCGACGCCGA /cp n a . 

i^tQ ID NO. 101) 

Clone Rvl5 

::::::::::::: Rvl50SP6. seq : :::::::::::: 

ATACTCAAGCTTCGGTGGCTTCGCCCGCCCTGCCGGGTGGACTTCATGACAACGCGGGGGCGATTACCCCCGCTACCG 
CCAGCAGCATGACGGCGGTACCTAACACCGCCCGGATGCCTCGCACGTGCCTCGATGTGCTCACGGAATCGCCCCGGC 
ACCGCGATCTCGAGGATCACCAGCGTTACCCCCGGCAGCGCGACACCGACAATTCCGTACACCGCCACGCCGATCCGG 
CCCTGGGCCAGCTGATTGGAGCTGGCG |Q jyjQ 102) 

::::::::::::: Rvl50T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTCCACATGTACGGATCCACGAACATCCCGTTGAACTGACAGGTGCGGCCCGGCTCGATCAGGCC 
GGCCACTTGTTCTACGCGGTTACCGAAGATCTCTTCGGTGACCTGCCCGCCGCCGGCCAGCTCGGCCCAGTGCCCGGC 
GTTGGCCGCCGCGGCGACGATCTTGGCGTCCACGGTGGTCCGGGTCTTGCCCGCTAGCACGATCCGCGAGTCGGCCGG 
TCACCCGGGT (SEQ | D N Q. 103) 

Clone Rvl51 

:::::::::::: : RvlSlSP6 . seq : :::::::::::: 

ATACTCAAGCTTTCCT^GTCCCAAGTGTCGATCATGGCC^lAAGAGCTCGACTW^GCCGTAGAGGCGTTTCGGACCCGC 
CCGCTCGATGCCGGCCCGTATACCTTCCTCGCCGCCGACGCCCTGGTGCTCAAGGTGCGCGAGGCAGGCCGCGTCGTC 
GGGGTGC^CACCTTGATCGCCACCGGCGTCAACGCCGAGGGCTACCGAAAGATCCTGGGCATCCAGGTCACCTCCGCC 
GAAGACGGGGCCGGCTGGCTGGCGTTCTTCCGCGACCTGGTCGCCCGCGGCCTGTCCGGGGTCGCGCTGGTCACCAGC 
GACGCCCACGCCGGCCTGGTGGCCGCGATCGGGGCCACCCTGCCCGCAGCGGCCTGGCAGCGCT jq N q 104) 

::::::::::::: Rvl51T7 . seq: ::::::::::: : 

CAGGCATGCAAGCTTCACACGTAGGCGCCGTCGATT^AATGACTCCGCCGCGCTTCGCACATCCTCGTAGCGATCCTTG 
GCGAGCAGGTC7VACCGGGCGCTGCCCGTCGAGGAGCCGGTTTTTGGCGTGCAGCCACTGGCCGACACCTCGGGGGGTA 
AGCGT^TCCGAGAGCAGGAGGACGAGGTCACGAAGCTGCGCCAGCCGGTCGTACCGCTCAGGGCGGATGTCGCCGGTC 
CGCCACCCGCGTACCGCCCGATCGGACACCTGTATGACCGCGGCGACGTC (SEQ ID NO 105) 
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Clone Rvl52 

::::::::::::: Rvl52SP6 . seq : 

CGCGGCGGCGCATTACCCCCGCTACCGTCAGCAGCTTGACGGCGGTAGCGAACACCGCCGGATGCAGCGCAGGTGCGT 
CTATGTGCACACGGAATCGCCCCGGCACCGCGATCTCGAGGATCACCAGTGCCCGCCCCCTG (SEQ \q NO 106) 

::::::::::::: Rvl52T7 . seq: :::::::::::: 

GGGATCGAGGAACAGCGCGTTGAACTGATAGGTGCGGCCCGGCTCGAGCAGGCCGGCCATTTGTTCGATGCGGTTACC 
GT^AGATCTCTTCGGTGACCTGCCCGCCGCCGGCCAGCTCGGCCCAGTGCCCGGCGTTGGCCGCCGCGGCGACGATCTT 
GGCGTCCACGGTGGTCGGGGTCATGCCCGCGAGGAGGATCGGCGAGCGGCCGGTCAGCCGGGTGAACTTCGTCGAGAG 
CTTGACCCTGCCGTCGGGGAGGCGAACCACGGTCGGTGCGTATCTCGACCAGGCCCGGGCAACCTCGGGGGTGGCGCC 
GACGGTGAACAGGTTGCGCTGGCCACCGCGGGTAGCCGCCGGCACTATGCCGATGCCCAGGCCGCGGATCACCGGTGC 
GGTCAGTCGGGTCAGGATGTCGCCCGGCCCCAGGTCGAAGATCCAGCGGGCGCCGGCCGCGTGGACACNGGTGATCTC 
GTCCACCATCGACTTTCTGATCA (SEQ ID NO 107) 

Clone Rvl53 .... ....... r ^ 



::::::::::::: Rvl53SP6 . seq: : : :::::::::: 

TAACTCAAGGCTTGCGTTGAGGCCCCAGGCCCATCGACGGTTTGGCGGCCTTAAATGCACTGAGGTCGTCAATTGACC 
CCACAGCGGAAATGCCGACTATTCGCAGGCCTCCTTCGCCTTGGCTGCCGGAGAGGGGCTCCGCGGGAACCGCATGCA 
GGTATATGACCTCGGTTTCTCGGGTGCTACCGCGTGCCTTGTCGAGGATGAACTCGGCGTTGGAATTGTCCAGCCGGC 
CCAATTCATCGAGCGCAGATTCGTACACATGGCCGGCGGCGACATACGCTTCACCGTGGATCTGCTCCACACGGACCG 
CCCTGTCGGGATCCTGCTCACGGGTAAAGGAACTTACNTGGCNCTCGGTGCC (SEQ ID NO 108) 

:::::::::::: : Rvl53T7 . seq: :::::::::::: 

CCTTCTGCGCCACCCACACCGTCAACGCCCGCGAAGTCGACGTCGTCCAGGCCATCGGCGGCCTCACGGATGGATTCG 
GCGCGGACGTGGTGATCGACGCCGTCGGCCGACCGGAAACCTACCAGCAGGCCTTCTACGCCCGCGATCTCGCCGGAA 
CCGTTGTGCTGGTGGGTGTGCCGACGCCCGACATGCGCCTGGACATGCCGCTGGTCGACTTCTTCTCTCACGGCGGTG 
CGCTGAAGTCGTCGTGGTACGGCGATTGCCTGCCCGAAAGCGACTTCCCCACGCTGATCGACCTTGACCTGCATGGCC 
GGCTGCCGCTGCAGCGGTTCGTTTCCGAACGCATCGGGCTCGAAGACGTCGAGGAGGCGTTCCACAAGATGCATGGCG 
GCAAGGTATTGCGTTCGGTGGTGATGTTGTGATGGCCGCCATCGAGCGCGTCATCACCCACGG ( S EQ |q N q 109) 

Clone RvlS4 

:::::::::::: : Rvl54SP6 . seq : :::::::::::: 

ATACTCAAGCTTGATTTTGATCATCATGATGATCATCACCCGAAGTGTGGTAGCCGCAGTGGTTATCGTGGGTACCGT 
CGTGCTTTCCATGGGCGCCTCTTTCGGGCTTTCCGTATTGGTCTGGCAGGACATTCTGGGTATCGAGTTGTACTGGAT 
GGTGTTGGCGATGTCGGTGATCCTGCTCCTGGCGGTGGGATCCGACTACAATCTGCTGCTGATTTCCCGGTTGAAAAA 
AGAAATTGGGGCCGGATTGAACACCGGAATTATCCGTGCCATGGCTGGTACCGGGGGAGTGGTTACCGCTGCCGGCAT 
GGTGTTCGCCGTTACCA (SEQ jD NQ 11Q) 

:::::::::::: : Rvl54T7 . seq : :::::::::::: 

ATTGNCTTTCGGCGCCATCGGTGAGGACGGCGTGCGGGTGCTCAACGACGACGTCGTCCGCGGGACACACCTCGATGC 
TGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTACAACGCCGCGCGGAACGCTTCCGCCGCGGGCGTGA 
CCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCGACGGCCAAGGCGGCGTG 
CCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCAGACGACATCGTGGCGAGATT 
CGCCGGGTACGCCGATGAGGTGGTGTGTTTGGCGACGCCGGCGTTGTTCTTCGCCGTCGGGCAGGGTTACCGCAACTT 
CACCCAGACCTCCGACGAAGAAGTGGTGGCGTTTTCTGGATCGTGCTC (SEQ ID NO 111) 

Clone Rvl55 

:::::::::::: : Rvl55SP6 . seq: :::::::::::: 

ATACTCAAGCTTTTCCCGTCCGTCATCGCCCAAGCGCGTGAGGCCGAAGCGGCTGGTTACGACTCCCTGTTTGTGATG 
GACCACTTCTACCAACTGCCCATGTTGGGGACGCCCGACCAGCCGATGCTGGAGGCCTACACGGCCCTTGGTGCGCTG 
GCCACGGCGACCGAGCGGCTGCAACTGGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCCGACCCTGCTGGCAAAG 
ATCATCACCACGCTCGACGTGGTTAGCGCCGGTCGAGCGATCCTCGGCATTGGAGCC^GTTGGTTTGAGCTGGAACAC 
CGCCAGCTCGGCTTCGAGTTCGGCACTTTCAGTGACCGGTTCAACCGGCTCGAANAGGCGCTACAGATCCTCGAGCCA 
ATGGTCAAGGGTGAGCGCCAACGTTTTTCGGCGATTGGTACCCACCGA (SEQ ID NO. 112) 

::::::::::::: Rvl55T7 . seq: :::::::::::: 

CGGCCACCGGGGCCACTCCGCACAATCTGTACCCGACCAAGATCTACACCATCG7VATACGACGGCGTCGCCGACTTTC 
CGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGCACCTACTACGTGCACTCCAACTACTTCATCC 
TGACGCCGGAACAAATTGACGCAGCGGTTCCGCTGACCAATACGGTCGGTCCCACGATGACCCAGTACTACATCATTC 
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GCACGGAGAACCTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTOGTTCAAC 
CAAACTTGAAGGTGATTGTTAACCT<3GGCTACGGCGACCCGGCCTATGGTTATTCGACCTCGCCGCCCAATGTTGCGA 
CTCCGTTCGGGTTGTTCCCAGAGGTCAGCCCGGTCGTCATCGCCGACGCTCTCGTCGCCGGGACCAGCAGGGAATCGG 
CGATTTCGCCTACA (SEQ , D NQ . 113) 

Clone Rvl56 

::::::::::::: Rvl56SP6. seq: :::::::::::: 

ATACTCAAGCTTGGGGTGGCGCTGTCGGTCGGTGTGCTTGGCGGCGTCGGTATCAACACCGCCCACGAAATGGGGCAC 
AAGAAGGATTCGCTGGAGCGGTGGCTGTCCAAT^ATCACCCTCGCCCAGACCTGCTACGGGCACTTCTACATCGAGCAC 
AACCGTGGCCATCACNTCCGGGTGTCCACACCGGAGGACCCGGCGTCGGCGCGGTTCGGCGAAACGTTGTGGGAGTTC 
CTGCCCCGCAGTGTTATCGGCGGCTTGCGCTCGGCCGTTCATTTGGAGGCCCAACGGCTGCGTCGGCTCGGCGTCAGC 
CCCTGGAATCCCATGACGTATCTGCGCAACGACGTGCNCAACNCGTGGCTGATGTCNGTGGTGTTGT GGGGTGGGC 

(SEQ ID NO. 114) 

Rvl56T7 . seq-: :::::::::::: x 

TCGCC^CCGCACCGCGGCGAACGCTC^AAGGCACCTACTGGCACCAAGGCCCC^CAC^ 

CCGACCCCGCCCGAGGTCCTGGCCGTTACCACCGAACGGGCGAGCCGGGAGTCTGGTACGCATCGAA 

GTGCATGGGCGGAGTTGTTCCGCCACTTCGTCGATGACGGGGTCGATCCATTCGAGGTCCGTCGCCGCGTCGGTCGAG 

TGGCGGTCACACTCCAGGTACTCGACCTCACAGACGAGAGGACTCGATCCCATCTAGGTGTGGACGAAACAGATCTTC 

TGTCCGACGACTACACCACCACCCAGGCCATCGCCGCCGCCCGCGATGCCAACTTCGACGCCGTACTGGCCCCGGCGG 

CGGCGCTCCCCGGTTGTCAAACACTTTGCCGTGTTCGTTCACGCACTGCCCAACATCGAGCCCGA^g^Q jq j^jq -j-jgj 



Clone Rvl57 

:::::::::::: : Rvl57SP6 . seq : :::::::::::: 

ATGAAATAAGAAGAGCACATCCCTCAGTCGGTTATCATCACTAGCGCTCGCCGCACCCGTGTAACCGATCATAGCGAG 
CGAACTGGCGAGGAAGCAAAGAATATCTGTTCTGTCAGATAGCTCTTACGCTCAGCGCAAGAAGAAATATCCCCCGCG 
GGAACAACTCCAG GTAGAGGTACACACGCGGATAGCCAATT CAGAGTAATAAACTGTGACACTCACACC CTCAT CAAT 
GATGACGAACTACACCCCGATATCCGGTCACATGACGAAGGGAAAGAGAAGGATATCATCTGTGACAAACTGCCCTCA 
AATTTGGCTTCCTTAA (SEQ ID NO. 116) 



Clone Rvl59 

::::::::::::: Rvl59SP6 . seq: :::::::::::: 

ATACTCAAGCTTGTCGAACTCCTTCTTGAATACCGGCCGGCCATCCACAGATGCCCGGAAGAACTTCCAGGTACCCAT 
GGCGGCTGGATCAGGGGGCGGCACAGTTGGTCTTGTCCTGCCTCGAGTGGCGTCGTTGTCCGGCTTGGACGGGGCTCC 
GACGGTACCGGAGGGCAGCGACAAAACACTTATGCACTTGGGCGACCCGCCGAGACGGTGCGACACCCATCCCGACGG 
CACAAGCTCAGCCGCGGCCGCTCTTGTTCTTCGTCGGATCGACATTCACCCACTTCTGACCGGGCTTGGGCGAAGGAA 
GCAGAA (SEQ NQ 117 ) 

:::::::::::: : Rvl59T7 . seq: :::::::::::: 

GGTATAGTCGCTGACCGGTGCAGGTTTCGACAATGTGGTGCCGGTTCGGCGGCTACGTGCCATCGAGACACTGGCGCA 
GGCTATCGCACCCGTTATCGGCTACGAGCAAATCGCGGTATGCGTTCTTGAGCATGAGTCGGCGACGGTCGTCATGGT 
CGACACCCACGACGGAAAGACGCAGATCGCCGTCAAGCATGTGTGCCGCGGATTATCAGGACTGACCTCCTGGCTGAC 
CGGCATGTTTGGTCGCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGGTCGGCTCGGATAGCGAGGTCAGCGAATTCTC 
GTGGCAGCTCGAAAGGGTCCTGCCGGTGCCGGTCTTTGCGCAAACGATGGCGCAGGTTACGGTCGCGCGGGGTGCGGC 
CCTGGCGGCGGCCCA ( SEQ |Q NO. 118) 



Clone Rvl5 

:::::::::::: : Rvl5SP6D2 . seq : :::::::::::: 

GACACTATATNATACTCAAGCTTCAGGTCAATGTGCGCCAAGCCCTGACGCTGGCCGACCAGGCCACCGCCGCCGGAN 
CCCTNTCTAGA (SE Q |Q N 0. 119) 

::::::::::::: Rvl5T7 . seq: :::::::::::: 

CTGTAGCCACCTGTTGCCATCCCCGTCATGCCCGACTCTGGTCATCTCGGATCCGCTGACACCCCGCTAAGGCTGCTC 
CTCTCGGTGCATTACCTCACCGACGGCGAACNCCCCCAGCTTTACGACTATCCGGATGACGGCACCTGGTTGCCGGCT 
AACTTCACCGTCAGCTTGGACGGCGGCGCTACCGTCGATGGCGCCAGCGGGGCGATGGCCGGGCCCGGCGACCGATTC 
GTCNTCANCCTGTCGCGTGAACTTGCCGACGTCATCGTGGTCGGTGTGGGCACCGTGCGCATTGAGGGCTACTCCGGC 
GTCCGGATGGGTGTCGTCAAGCGCCCGCACCGGCAGGCCCGA (SEQ ID NO. 120) 
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Clone Rvl60 

:::::::::::: : Rvl60SP6. seq : :::::::::::: 

ATACTCAAGCTTCGCACGCTCGGCGCGCGCGGTACCGCCCAGGTCGCCCAACAGATCGTCGATGTTCGCGTCGTCCGC 
CTCGCGCACGTGGTCTGTCACCAGTCAACGTTAACGCCGCCGCACATGTCCTGCGGCCGGGCAAAAACGTGAAAAACG 
AGCGGGCGACTGCNATGTCATGACACCGACGGCCGCCGATGGGCCCAGGGTCTGGCAAATTCGATCTGTGCGGCCAGT 
GCCAGCAGCGTCGCCTCGTCATACGGCCGGCCGACGAGTTGAACCGACATGGGCAGGCCGTCGCCGTCGAAGTCCCAC 
GGCACCACGGGCGCGGGCTGGCCGGTCAGATTCCAAAATTGAAAGTACGGAACCGCTGCACCACCAA (£EQ jq f^Q <|21) 

:::::::::::: :Rvl60T7 . seq: :::::::::::: 

ATCGTTTCGACCAGGCGCTCCATCCGGCGAGTGGATACTCCCAGCAGGTAGCAGGTCGCCACCACGCTGGTCAGTGCG 
CGTTCAGCTCGCTTGCGGCGCTGCAGCAGCCAGTCCGGGAAATAGCTGCCCTGGCGCAGCTTGGGGATCGCGACGTCG 
ATGGTTGCGGCACGGGTGTCGAAATCACGGTGGCGGTAGCCGTTGCGCTGATTGGACCGCTCATCGCTGCGTTCGCGG 
TAGCCCGGCCCGCACAGGGCGTCGGCTTCAGCCCCCATCAAGGCGGCGATGAACGTCGAGAGCAGCCCGCGCAGCAGA * 
TCCGGGCTCGCCTGTGCGAGTTGGTCAGCCAGAAGCTGCTCGGTGTCGATAAGATGANAAGAAGTCATTGCGTTATTT 

CCT (SEQ ID NO. 122) 
Clone Rvl61 

:::::::::::: : Rvl 61SP6 . seq: :::::::::::: 

ATACTCAAGCTTGGGTGTTGCCGATCACCGGAAGCCGCATGATCAGCCACGTTTCGCGCCGCCCGGCATACGGCGGCG 
TACCGATCTCCGCGTCATACACCCGCGGGTAATCGCCGACGGTGCCGGTTCGCGAGCCGAAGGTGACGACGCTGATTG 
AATCGAGTTCCAGGTCCAGCGGGTGGCGCAGCAACGGCGCGAGCTCAACNACGTCAATCACGTTGTCGCTTTCTACGG 
TCACCGACCCGGTGACCGTAGTCGCCCGGTGCGCTCGGCCGAGAAGTTGCACCGCCACCACCGCGACAACGTCTTGCA 
CGCGGACGCCACCCCCCGGAT (SEQ |Q fsJQ 123) 

:::::::::::: : Rvl61T7 . seq: :::::::::::: 

GCGCNAACAGCTCGCGGCAGCCCACGACGTGCTGCGTCGGATTGCCGGCGGCGAGATCAATTCCAGGCAGCTCCCGGA 
CAATGCGGCTCTGCTGGCCCGCAACGAAGGACTCGAGGTCACCCCGGTGCCCGGGGTCGTGGTGCACCTGCCGATCGC 
ACAGGTTGGCCCACAACCGGCCGCTTGATGCCCGGTCGGCAAGCCCGGCAGTTGCCAAACCCAGCGTGATCAGGCTCG 
GCTCGCGAGTTCGGCGAAAAAGTGGCTCGCCTGATCACCTACCATCGGCCAGGATCTGCGTGTCATCACGACGCTCGC 
CAAGGAGGTTGTTGTGGTGCTATCGACGGCCTTTAGCCAGATGTTCGGAATCGACTATCCGATAGTGTCCGCGCCAAT 
GGACTTGATCGCCGGCGGTGAGCTGGCTGCCGCNGT (SEQ ID NO. 124) 

Clone Rvl62 

:::::::::::: : Rvl 62SP6 . seq : :::::::::::: 

ATACTC7VAGCTTTCTCCGATACCCGCCATGTCGCGCACATCCAGGACTTCTGGGGGGATCCGCTGACAGCGGCGGGAT 
CCCAAAGTGCGGATGATCGGGCCGCCTACGTCGTGGTGTACCTCGTCGGTAACAACGAAACCGAAGCGTATGACTCGG 
TCCACGCGGTGCGGCACATGGTGGACACCACACCGCCACCGCACGGGGTGAAGGCCTATGTCACCGGTCCGGCAGCAC 
TCAATGCCGACCAGGCCGAGGCCGGAAACAAAAGTATCGCTAAGGTCACCGCGATCACGAACATGGTGATCGCAGCAA 
TGTTGCTAGTGATCTATCGCTCCG (SEQ ID NO. 125) 

:::::::::::: : Rvl62T7 . seq: :::::::::::: 
CC7VTGAGCACCGCCAGCCGAG<^CGAGGCCAAACTCCGCCGACGCAGG 

TTTAGCCGCCGAAGCAGTGACGTACATCGGCGAAGAGCAGTTCGCCTGTCGACCGACGGCGCAAACCGTGAGGCTAGG 
GAAGCGAGGAGCACATGGCCGCCGACCCGCAATGTACACGCTGCAAGCAAACGATCGAACCCGGATGGCTATACAT 
CCGCCCATCGCCGCGGTCAAGCCGGGATCGTCGATGACGGCGCAGTACTGATTCACGTGCCCGGTGAATGCCGCACCC 
CGGGGAGCACTTTCCGCCAAAACTAACCCGGTTGG ( SE q |Q NQ 126) 

Clone Rvl63 

:::::::::::: : Rvl 63SP6. seq : :::::::::::: 

CGGGTGTCATTGGCCACCGGCGGCGGCTGTCCGGGAAATGGCGGGTCCCCGGTGGTTTTGCTGAGGAGTGCTGAACCG 
TAGTCGAAGTGGGCGGCGTCAGACTCCACCCAGCCAGCAGGCAGCGCGAANCTGAATCCTCCAACCGGGTTGTCNATC 
CGGACAGGTTGGGGTGCGTTTGGGGCAATNACAGGTGGCGGCGGTGCGTTCGGGTCGGCCGGCGGAGGTGCTGCNTTG 
GGATCCCCGGCTGGGCATTCGGCNTGTTGGCGGCGGCCGGTGGTGGGGGGGGCAACACGTGTCNCCGGTGCGGGTGGC 

CCT (SEQ ID NO. 127) 

:::::::::::: : Rvl63T7 . seq : :::::::::::: 

CCAAGATCTACACCATCGAATACGACGGCGTCGCCGACTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACG 
CCATTGCCGGCACCTACTACGTGCACTCCAACTACTTCATCCTGACGCCGGAACAANTTGACGCAGCGGTTCCGCTGA 
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CCAATACGGTCGGTCCCACGATGACCCAGTACTACATCATTCGCACGGAGAACCTGCCGCTGCTAGAGCCACTGCGAT 
CGGTGCCGATCGTGGGGANACCCACTGGCGAACCTGGGTTCAACCAAACTTG7VAGGTGATTGTTAACCTGGGCTACGG 
CGACCCGGCCTATGGTTATTCGACCTCGCCGCCCAAATGTTG (§EQ | D NQ 128) 

Clone Rvl64 

::::::::::::: Rvl 64SP6 . seq: ::::::::::: : 

AGCTTCCCGAGTTCGGCTTTGGATCAAGACCCCAGTCCGCGGGCGCGATCCGGCNGCTCGGTGACTACATCAAGCCAC 
AAATCGACGGCTTTCGGGGTGCCGATACCGATGACGTGGCGGATGTCGAGTGTTGAGTTCTCGGCGGGGCGGATGCTC 
ACCTGGCGATCACCTGCCTCTCGTTGACGATCGATCGTCTATGCCGCCGTCTCn^CGGGAACAGGCCNCCAGTACATC 
GCCACAGACGGGATCCACCCGCATTTCGGCTACGGTTGCTCGTTTCGGTGTTCGGACTAGTCGGTCCTGGTGACGTGC 
CGGTGATGCGGACCGGTCCTAGCACTGACCAATGGCCAAAATGCGGGC (SEQ \Q NO. 129) 

:::::::::::: : Rvl 64T7 . seq: :::::::::::: 

CGGGGGGCCTCTTAATAGTGTAGGAAAGAAGCTCTACATATTCAGGAGGATTCACCATGGCTCGTGCGGTCGGGATCG 
ACCTCGGGACCACC^CTCCGTCjGTCTCGGTTCTGGAAGGTGGCGACCCGGTCGTCGT 

GGACC^CCCCGTCAATTGTCGCGTTCGCCCGCAACGGTGAGGTGCTGGTCTGCC^GCCCGCCAAGAACCAGGCAGTGA 
CCAACGTCGATCGCACCGTGCGCTCGGTCAAGCGACACATGGGCAGCGACTGGTCCATAGAGATTGACGGCAAGAAAT 
ACACCGCGCCGGAGATCAGCGCCCGCATTCTGATGAAGCTGAAGCGCGACGCCGAGGCCTACCTCGGTGAGGACATTA 
CCGACGCGGTTATCACGACGCCCGCCTACTTCAATGACGCCCAGCGTCAGGCCACCAAGGACCCGGCCAGATCGCCGG 
TCTCACGTGCTGCGG ( g EQ , D N q 13Q) 

Clone Rvl 65 

:::::::::::: : Rvl65SP6 . seq : :::::::::::: 

ATACTCAAGCTTCATAACAGGCCTGTTGTGGGCGC^CCCGGCTCGCCGAGTTCTGCACGCACCGCCTCAAGTGCGGCC 

CGCACCGCCGGCATCTCCCGGTCACGCAGGGCCGCGGCCCGCGCCGCAGCGACGGCGTGTTCGCGCAGTTCGCCGTCA 

ATGATGCTGACCTGATCGGCCACCCGGGCGTTCTCGGCGTCTTCGCGTTCACTAATCGCGGTGCTCAGCAGCGTCTCG 

ACAGCCACCACCCGAGTGGCGACCAGCTGCTCCACCACGGACCGCAGCGATGCCGTCACCTCACCCGTCCAGCGGTCC 

ACCACGACACGGTCGTGCACCAGCGCGCGGGCATTCACCACCCAGGCGGTCACCGCCAGGCCG^ 

ACCATCCCCGATGCAGCCAGGCCGGGAGTAAGA (SEQ ID NO. 131) 

::::::::::::: Rvl 65T7 .seq :::::::::::: : 

CTGGTGCTGGACGGAGCCTAGTACAACTTCCTCTCCAATGCTCTTGCCCCGATCGCGGCGACCAGGATGACCCAGGAC 
ATCCTGCCGCCCGAAGTACTGGAAAAGCTCACACCCGAGTTCGTCGCACCGGTGGTGGCCTACCTGTGCACCGAGGAG 
TGTGCCGACAACCCATCGGTGTACGTCGTCAGTGGTGGTTAGGTGCAGCGAGTTGCGCTGTTTGGCAACGACGGCGCC 
AACTTCGACAAACCGCCGTCNGTACAAGATGTTGCGGCGCGGTGGGCCGAGATCNCCGATCTGTCCGGTGCGAAAATT 
GCTGGATTCAAGTTGTAGAACTAAAT ^ SEQ |D NQ ^2) 

Clone Rvl66 

:::::::::::: : Rvl66SP6. seq: :::::::::::: 

ATACTCAAGCTTTTCCGGCGTCGTCCACCTGACCCAAAAAGCGCAGGTGC^ 

ACTGGTCGGCGTCGCCGTGGCCGACAATCAGTAGCTGGACATCCGGAAACCGCTGCACCACCTTCGGCAGCGCGTCAA 
GCAAAAACGGCCATTCC (SEQ | D N Q. 133) 

:::::::::::: : Rvl66T7 . seq: :::::::::::: 

TTT(^GATCTC^TTTTTATGA(^TGACTGGAGATCTGTCTAGATTGCAGCTCCTGTGAGCGTGGGTACCGGATTCAAG 
CCGGTCGGTCACGCCGCGGTGGTACCGGCTTTGCGGCAGTGCTCGGCCTCGAGTTCGGCGATCGCGCGCGAAGTGCGT 
TTCGCGCACCAAGATCGCGGCCTAATGGCCGGCGATGACCGCGATGACCAGCGCGATCCAGGAAAAACCGTTCCAACC 
AGTGCTGGGCGGCCATCCCCG ( g EQ |Q NQ ^ 

Clone Rvl 67 

:::::::::::: : Rvl67SP6. seq: :::::::::::: 

ATACTCAAGCTTCCCGACCAC7VAGTTGAACAGCACCGATTTCGGCGAGCACTTCGTCAACTTCCAGGGTGCCCGCACC 
AAGTATTTCGACAAGTATTTCCGTCGGGCCGCCGCCGCCGGCGCGCGGCAGGTGGTCATCCTGGCGGCGGGGCTGGAC 
TCCCGCGCGTACCGGCTGCCTTGGCCCGACGGGACCACGGTTTTTGAGCTGGACCGCCCGCAGGTCCTTGATTTCAAG 
CGCGAGGTGCTCGCCAGCCACGGTGCCCAACCGCGCGCCCTGCGCCCGCGA (SEQ ID NO 135) 

:::::::::::: : Rvl67T7 . seq : ::::::::::: : 
GTGTGCTGTCAATTCAGAGCTGAGCCrTGATGCACTCAACTTACTGAGC^ 

CCGCGTGTCGGCAGGGCACACGCTCGGGGCGTAGCTGGGAGAGGCCCCGGTCAAGCCCGGAGAGCAGTGCTCAGTCCG 
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ccagcttgaccgactttcgatgagaacgcgcttctcgccgtattgaactggcgtgctgac<;gtcgctgagca<;c<;ctc 
gccgagtgcggccgctgattctttcatcgagccaggaggcgcattcgtgttcggccgcctgcgggtcggccccatcgt 
cgacgcgatccgtcacccactcctcgatcaggtctgcctcatcgaacgggccaacggtgctgtcggagtatgtgtgcg 
tgggcacggcgagccgggtgctgtggtacacccaccgttgcatgaccaagttgacgcctgactggctgagcaccgcga 

TCCGCTCACAGGTCGGAACGTTGGTG ^ ]Q ^ ^ 
Clone Rvl69 

::::::::::::: Rvl69SP6 . seq: :::::::::::: 

ATACTCAAGCTTTTGGTCTAGCCGGCCGAGCCCGATACAGGTGTCATTGGCCACCGGCGGCGGCTGTCCGGGAAATGG 
CGGGTCCCCGGTGGTTTTGCTGAGGAGTGCTGAACCGTATGCGAAGTGGGCGGCGTCAGACTCCACCCAGCCAGCAGG 
CAGCGCGAAACTGAATCCTCCAACCGGGTTGTCGATCCGGACAGGTTGGGGTGCGTTTGGGGCAATGACAGGTGGCGG 
CGGTGCGTCCGGGTCGGCCGGCGGAAGTGCTGCGTTGGGATCGCCCGGCTGGGCATTCTGCGTGTTGGCGGCGGCCGG 
TGGTGGGGGGGCAACAGGTGTCTCCGGTGCGGGTGGCGCTGCACC ^g^Q |Q [SJO 137) 

:::::::::::: : Rvl69T7 . seq: :::::::::::: 

GGGGCGACTCCGCACAATCTGTACCCGACCAAGATCTACACCATCGAATACGACGGCGTCGCCGACTTTCCGCGGTAC 
CCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGCACCTACTACGTGCACTCCAACTACTTCATCCTGACGCCG 
GAACAAATTGACGCAGCGGTTCCGCTGACC7UVTACGGTCGGTCCCACGATGACCCAGTACTACATCATTCGCACGGAG 
AACCTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGTTCAACCAAACTTG 
AAGGTGATTGTTAACCTGGGCTACGGCGACCCGGCCTATGGTTATTCGACCTCGCCGCCCAATGTTGCGACTCCGTTC 
GGGTTGTTCCCAGAGGTCAGCCCGGTCGTCATCGCCGACGCTCTCGTCGCCGGGACCCAGCACGGAAT 

(SEQ ID NO. 138) 

Clone Rvl6 



:::::::::::: : Rvl6SP6 . seq: :::::::::::: 

TTCTNTCTTCCCNNATTCGTNNNTCTCNTACTACCNGGGCCNCAAAACACCTTGGCNAACGCTCTKAAGGCGNTACNGG 
CACCAAGGCCCCACACGTCACCCTGTGACCTCCTGCGCCGACCCCGCCCGAGGTCCTGGCCGTTACCACTGAACGGGC 
GAGCCGGGAGTCTGGTACGCATCGAACAAAGAGCAAGGTGCATGGGCGGAGTTGTTCCGCCNCTTTTTTTATGACGGG 
GTCGATCCATTCGAGGTCCGTCGCCGCGTCGGTCGAGTGGCGGTCACACTCCAGGTACTCGACCTCNCAGACGAGAGG 
ACTCGATCCCATCT7VNGTGTGGACNAAACAGATCTTCTGTCCGACGACTACACACCACCCAGGCCATCGCCGCCGCCC 
GCGATGCCAACTTCNACNCCGTNCTGGCCCCGGCGGCGGCGCTCCCCGGTTGTCAAACACCTGCCGTGTTCGTTCACN 
CACTGCCCAACATCNAGCCCGANCNATCCNAGGTCCGTCCAACGCCTCCGCGGCTCNCCAACCTNCTCCCNCT'GATCN 
TCCGCACCAAACACATGCCCGACTCCNTGCNCCNATTGCTTGNATCCCT (SEQ ID NO 139) 

:::::::::::::: Rvl6T7 . seq: :::::::::::: 

CCGCTATCGGTCGGTGTGCTTGGCGGCGTCGGTATCAACACCGCCCACGAAATGGGCCACAA^AAGGATTCGCTGGAG 
CGGTGGCTGTCCAAGATCACCCTCGCCCAGACCTGCTACGGGCACTTCTACATCGAGCACAACCGTGGCCATCACGTC 
CGGGTGTCCACACCGGAGGACCCGGCGTCGGCGCGGTTCGGCGAGACGTTGTGGGAGTTCCTGCCCCGCAGTGTTATC 
GGCGGCTTGCGCTCGGCCGTTCATTTGGAGGCCCAACGGCTGCGTCGGCTCGGCGTCAGCCCCTGGAATCCCATGACG 
TATCTGCGCAACGACGTGCTCAACGCGTGGCTGATGTCGGTGGTGTTGTGGGGTGGGCTGATCGCGGTCTTCGGCCCG 
GCGCTGATCCCGTTCGTCATCATCCAGGCAGTCTTCGGCTTCAG (SEQ ID NO 140) 

Clone Rvl70 

:::::::::::: : Rvl70SP6 . seq: :::::::::::: 

ATACTCATGCTTGCCGAAGTTCCGATGGGTCGCGCCGGCGANCCCAGCGAAGTCGCTAGCGTGGCCGTGTTCTTGGCT 
TCGGATCTATCCTCGTACATGACCGGCACCGTGTTGGACGTGACTGGCGGCCGGTTCATATGACACCGAGATCATTGC 
CACGGTACGGCAATTCGTCAAGAAGGAAATCTTTCCCAATGCACCGGCCCTCGAAC^ 

AATCGTCGATCGGCTGGGTGTTATTGGCTTGCTCGGTCGCCGGCTGCAAGGGTATCGACACCACCGAGTTCATTCTCC 
GGGCGTGCC ( S EQ ID NO. 141) 

::::::::::::: Rvl70T7 . seq: :::::::::::: 

GGCGTCAACGGTGTCGGCACCGGCGTCCTGCAGTTGGTAGGCCTGCAGTTTGTGCATCAGGCCGATGCC<3CGGCCCTC 
GTGGCCACGCATGTACAGCACCACGCCGCGCCCCTCACGGGCGACCATCGCCAGCGCGGCGTCCAGCTGAGGCCCGCA 
ATCGCAGCGGCGTGACCCAAACACATCGCCGGTCAAGCACTCCGAATGCACCCGGACCAGCACGTCGTCACCGTCGGC 
GTTGGGCCCGGCGATCTCGCCGCGGACCAGCGCGACATGTTCCACGTCCTCGTAGATGCTGGTGTAGCCGATGGCGCG 
AATCTCCCATGACGAGTCGGAATCCGCGCCTCGGCG (SEQ ID NO. 142) 
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Clone Rvl71 

::::::::::::: Rvl7lSP6 . seq: :::::::::::: 

ATACTCAAGCTTCGGCCTCGCTGCAGGAGTGGGAGCCGCAGGGCTGGAAATCCGAAAAACGAGCCGGTGATCGCACTG 
TCGCCGATCGGGGCCGCACCTGGTTGGTGTTACCGATGAATCCGCACCCAAAATGTGGCTGCGGTGGCGTTTCTTGAC 
TCCTTGGCGTCGACTCTTGTGGCAGCCACCGAGCGGTTGGTCCAGGATCTGGATGGGCAAAGTTGTGCGGCCCGGCCG 
GTGACGGCCGATGAGCTGACCGAGGTCGACAGCGCCGTGTTGGCTGACTTGGAACCGACATGGATTCGCCCOGGTTGG 
CGTCACCTCAAGCATTTCAATGGTTAT (SEQ ID NO. 143) 

:::::::::::: : Rvl71T7 . seq: :::::::::::: 

ATGCGTGACCCCGATGCGCCCAGATCGGGGCTTCGCAAATAAAGCAC^^ 

CGGAAGGGCAATCAGCCGACCGTCGACGAACGACACCGGCGATAACC^CTTAGGCGTTGAACGGCCGGCCCAAACATT 
ACGCCTCCGTTGATAAGGCTTTCGGTCTCTTCCCCGGTCATCCC7^GCACCTTGCGGCAAATTTGAACGCTTTCCT<ST 
CCGGGCACCGGCCCCGGGCTTTGGGGTCCNTCCGA (SEQ ID NO. 144) 



Clone rRvl72 . . r , / 1.,.'. ^ 

:::::::: : t s .1 : Rvl72SP6« seq: :::::::::::: . . 

ATACTCAAGCTTCAATCGCGCCGCCACAATCCAAATATGCGTCTAGCGTCTCGATGAGCGTCGGTCCGGCATCG<SCTA 
GGGGCCGCATCACGTCGGTATGCAGGGCCACGATCGCCCAAGGCGTGGCCCATCAAGGGCGCGTTCGGGCAT^AAATTC 
CCCTATCCAGCACGGGCCGCGGCGCTCCGCNCCAGCCGGCGACGGCGTTCATCCCGGAGATCGCCTCCCTAGCGCTGC 
GGTGCGCCGCGGTCAGCATGGGCGCCGTGGGGCCGATGACCACCGGGGCGT (SEQ ID NO. 145) 

:::::::::::: : Rvl72T7 . seq: :::::::::::: 

TTCGGCGGGTCTGTAGATTGCGGTCGGCCACCCGACAGGCACTCATGAACCGCAGCCCACGATCGATCTCGGTGG 

(SEQ ID NO. 146) 

Clone Rvl73 

::::::::::::: Rvl73SP6. seq: ::::::::::: : 

GCGCACCATCGCCAGTAGGTGCCCGTGGTCGGGCGCGTCGAGCCACCCGAGCGGAAACGCGAGTCCGAACAGCAACAG 
CAGGACGGGCGCAACCAGGGCGGTGACCATGCCCCCGGCGCTGAACATCAACCACAGGAAGGGCTCCGCCGAGCGTCC 

gcgcgacc (SEQ ID NO. 147) 

:::::::::::: : Rvl73T7 . seq : :::::::::::: 

CATCGTCGAACTTCGGTCCGGGTTGNTAGNACCGCAGCACCAAACGCACCCACCGACCCCCACGCTTCAC<;CCAACCC 
TTTAGTTCATTGGCGTGAACAGCAGCGTAGCCGGTTGCCCCGATATATGTGGAAAAATCGTTCGGACGTACJW^AAA 
GTTCCTGACGCTGGCGTCAACTCGAAACTGCCTCGGAAGTCAATGATGATCCATCAGTCAATATTAAAGTCG 

(SEQ ID NO. 148) 

Clone Rvl74 

:::::::::::: : Rvl74SP6 . seq : :::::::::::: 

ATACTCAAGCTTTGTCTGCTGCCTCAGCGTATGCATCCAACAGCGCATCGCGATCAACGATCAGGCGCGCCGATTTCGG 
GCCGCGGGCAGTGGCACTGGCCAGATGGCCGTTTTTTTCGAGAAACTTCAACGCCTGAGCGCTGCTTCCCATCGAGAG 
ACCGGTGGCCTCTACAACCGATGCGACAGTTGGACCGGCGATGTTCGCCAGCAGCGCTTCACATACGGCAAGTNTGGC 

gcgg (SEQ ID NO. 149) 

:::::::::::: : Rvl74T7 . seq : :::::::::::: 

TTGTCCAGGCGGGGAATCGGGCAGGGAGACGAC^CCTTCGTTCGGTTCGATCGTC<3CG7^ACGGGTAGTTGGCCGCGAC 
C^CGTTGTTTCGGGTC^GCGCGTTGAAAAGTGTCGACTTGCCGACGTT^^ 

cacaga (SEQ ID NO. 150) 



Clone Rvl75 

:::::::::::: : Rvl75SP6 . seq : :::::::::::: 

atactcatgcttggcgcctgggtggcagcccacctgcccaccacacggaccgcggtgcggacgcggctgacgcgcctg 
gtggtcagcatcgtggccggtctgctgttgtatgccaacttcccgccgcgcaactgctggtgggcggcggtggtpgcc 
ctcgcattgctggcctgggtgctgacccnccgcncnacaacaccggtgggtgggctgggctacggcctgctattcggc 
ctggtgttctacgtctcgttgttgccgtggatcggcgagctggtgggccccgggccctggttggcactggcgacgacg 
tncgcgctgttccccggcatcttcggtctgttcgccgtcgtggtaccctgttgccgggttggccc (SEQ ID NO. 151) 

:::::::::::: :Rvl75T7 . seq: ::::::::;::: 

cgccaattcacgatatcgttaaccgatatcccgagccgatagctggcgggctcgggtggtggccagcggcgctgcgac 
gaaaggtgtgaccgtcatgaaacagacaccaccggcggccgtcggccgtcgtcacctcctcgagatctcagcatccgc 
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AGCCGGTGTGATCGCGCTTTCGGCGTGTAGTGGGTCGCCGCCCGACCCCGGCAAAGGCCGGCCCGACACAACCCCGGA 
ACAGGAAGTCCCGGTCACCGCGCCCGAAGNACTTGATGCGCGAACNCGGAGTGCTCCAAACCCATCCTGCTGAT 

(SEQ ID NO. 152) 

Clone Rvl76 

: Rvl76SP6. seq: :::::::::::: 
ATACTCAAGCTTGGGCACTGACTTCGGTACCCCCTCCGCCTTTGGCCAGCAGCAGCCACAGCGCGGTTCGCGGACCGA 
ACGTGGACATCAATAGCCCGGAATCGGTGTGTGCAAGTTGGTAAACGGTGTTGATCCCAAGCTTTGCCAGCCTTTTCG 
TAGTCTTGGGCCCCACACCCCACAGTGCTTCGACGGTACGGTCACCCATGATGGCCATCCAGTTGGGATCGGTGAGCT 
GATAAATGCCAGCTGGTTTCGCCAACCCGGTAGCGATCTTGGCGCGCTGCTTGTTGTCACTGATACCTATCGAGCAAG 
ACAGCCCGGTTTGCGACAAAATGACTTTTCGGATCTCTTCGGCGACTTCGATGGGGTCGTCGGGA(SEQ ID NO 153) 

::::::::::::: Rvl 7 6T7 . seq: :::::::::::: 

AAAGTCCTGTGCCGGTTCGCTAAACACCCGGCGGACACTCAGACGGTGCTGGTGGTGCGGCATGGCACCGCGGGCAGC 
AAAGCGCACTTCTCCGGGGGACGAC^GCAAGCGACCGCTAGACAAGAGGGGTCGTGCGCAGGCAGA/^CGTTGGTACA 
CAGCTGCTGGCCn^CGGCGCCACCGATGTTTATGCCGCCGACCGGGTGCGCTGCCACCAGACGATGGAGCCACTCGCC 
GCGGAACTGAACGTGACCATACACA ; (SEQ ID NO 154) 

Clone Rvl77 

::::::::::::: Rvl 77SP6 . seq : :::::::::::: 

ATACTCAAGCTTGGGTTCCACGCCCGCGCAGCCACGCCGTCACCTTTCCACGAGACCTCACCTGCCGATCCGAAATGG 
AATCGGCCGTGACGGAATTGGCGCACCGAACACCCAACGAGGTGGTGGCTTCGTCGCGAACCGTCACCCGAGTCGCGG 
CCACCGTGCGCACGGCGACGTTCTACACCCGCACCAAGATCCGAAAGCTGCAAGCTCCCAGGACCGATCGCGACGTCA 
TCACCGCTGCCGCCCGGCACGTCCTTGACCTATTCGAGCTGGATCGGCCCGTCCGGTTGCTGGGAGTGCGGTTAGAAC 

TGGCCTAGAACCGGCGGGCACACCGCNCCTGGGCGGGGCGAATTCTTGACCGCNCCGGCC (SEQ ID NO 155) 
• : • • - : - • * : z z :Rvl77T7. seq: * z z z z z z z z z z z 

CGCGGTTGGCGTAGTTGGACGGGTCGCCCTCCGAGGCCAATGATGACGATGACCACGCCGATCACGATGGCCACCGAG 
AGGGACAACAACAGAAAGCTGACGAATCCCTCCTTGGCGGCCGGGGCTTTGTGGTCGCCGGTCGCGATGGGCGCGAAT 
TTACGGCCCGCTCCCCCAGGCCGCCGCGAAGCAGGGTCCCCAGCCAGTTGGCGTAGGCGGAATTAACGATCAGCGCCA 
CCGCGATAACCTGCCATGCCTCGGGCATATCGATGTGCGGCCAGAACAGGCCGAAC (SEQ ID NO. 156) 

Clone Rvl78 

:::::::::::: : Rvl78SP6. seq: :::::::::::: 

CCAACAAGAGCATCGGGACATACGGAGTCAACTACCCGGCCAACGGTGATTTCTTGGCCGCCGCTGACGGCGCGAACG 
ACGCCAGCGACCACATTCAGCAGATGGCCAGCGCGTGCCGGGCCACGAGGTTGGTGCTCGGCGGCTACTCCCAGGGTG 
CGGCCGTGATCGACATCGTCACCGCCGCACCACTGCCCGGCCTCGGGTTCACGCAGCCGTTGCCGCCCGCAGCGGACG 
ATCACATCGCCGCGATCGCCCTGTTCGGGAATCCCTCGGGCCGCGCTGGCGGGCTGATGAGCGCCCTGACCCCTCAAT 
TCGGGTCCAAGACCATCANCCTCTGCAACAACGGCGACCCGATTTGTTCNGACGGC7\ACCGGTGGCGAGCGCACCTAG 
GCTACGTGCCCGGGATGACCAACCAGGCGGCGCGTTTCGTCGCGAGCAGGATCTAACCGCGAGCCGCCCATAGATTCC 

cg (SEQ ID NO. 157) 

:::::::::::: :Rvl78T7 . seq: :::::::::::: 

TAANACCCGTGTAATTTGGGATGGGCAAAAAGGCCAAGCACCGCGTGGCCACGAACGCCGGGAGGGACAATCTCGGGC 

GGCTAGGGCTTCTCGCGGGAAGGCCCGT^ACGTACGGCGTTTCAACACGTCGCGTCNCCCTCCGACCGCGAACATTCGG 

GGATGGCAGCAACCTGGTAGCNCCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCGCCGCCCGGGCGGCT 

ACAGTCTGAAACGCGATGACCATCGATGTGTGGATGCAGCATCCGACGCAACGGTTCCTACACGGCGATATG 

TCGCTGCGCCGGTGGACCGGTGGGTCTATCCCGGAGACCGACNTCCCGATCGAAGCGACCGTCTCCTCGATGGACGCC 

GGCGGCGTCACCCTGGGTTTGCTCACCGCCTGGCGTGGCCCCAA , (SEQ ID NO. 158) 

Clone Rvl 7 9 

:::::::::::: : Rvl7 9SP6 . seq : :::::::;:::: 

GTCCGCAAAAGACTCAGCGGCCGACTTTGCTCGCAGCTGGCGGTACCGCGCCACCGATTCGATGCCGTGGTCGCGGAA 
GAATGCCTCCCGAAATCGCACGGCCGACTCCAGTTCGGCGAGCATCCGCGATGCCAGCTGCGGCTGCGCCCTGCCGGC 
CACGGCACCCACATGCGGCAGTTCGTCCACCTGGGCCAGCGCCCCGCCGCGGAAGTCCAAACAATAGAACTGCACCCG 
GCCCGCATCGTGGGTAGCAGCCAACGCCTVTGATC^GCGTCGGC^GC^^ 

GACCGCGACATTGCCTGCGGCCCCGGACAAGTCGATCGTCAGCGGCACCCN (SEQ ID NO. 159) 
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Clone Rvl7 



ATACTC^GCTTTGCGGCGGGCGCCGAAATGTGAACCCACCAAACCCGCCCGCTGCGGGTCGGCGGGCCACTCGACCT 
CGAATTTCGCCGCCGTGACCATCCAGCCCGACGGCAGTTGGGCACCCGGCCCCCCGGTCGCGGCATAACTGTTGGCGT 
CGCCGTCATAAAGCTCGAACAGCACCGAAACCGACTCCACCACCGGCCGGTGCGCCTCAAAATCCACGCCGATCTCCA 
CATACCGGGAAAACGTCGGTGTCCCATCGGGTTTCGGCTTGCCCGCCAGCTGCACACCACCGGTGGCCTC-GGCCACCT 
TCGCGGCCTGAGCGCAGCTACNCATCCTGACGATCATCACCCCGCCCCCGGCTCACGCTTGGCCTCCGTGACCGCACG 
CATCGCCCGGTTGCGCGCACCGCGACGCCCGTACAGCCGCGCGCAC (SEQ ID NO 161) 

: : : : i^tz :T: : : : Rvl7T7 . seq: : s ::::::::: : - * — v*i- - - ^ x-^- 

AGCTTGCCGGGACTGCGGAACAGAAGCGGCGGTTCCTACCGCGGTGTGCGGCCGGCGCGATATCGGCCTTTTTACTAA 
CCGAACCCGATGTGGGCTCCGATCCGGCGCGCATGGCATCGACGGCGACGCCGATCGATGACGGCCAGGCTTACGAGC 
TTGAGGGTGTGAAGTTGTGGACCACCAACGGTGTGGTAGCGGACCTGCTAGTGGTTATGGCGCGGGTACCGCGCAGTG 
AAGGGCACCGAGGGGG7^ATCAGCGCCTTTGTCGTCGAGGCTGATTCGCCCGGGATCACCGTGGAGCGGC<5CAACAAGT 
TCATGGGACTGCGTGGCATCNAAAACGGCGTGACCCGGCTTCATCGCGTCNGGGTGCCCAAAGACAACTTGATCGGCA 

(SEQ ID NO. 162) 

Clone Rvl8 0 

::::::::::::: : Rvl80SP6 . seq: :::::::::::: 

CTCAAGCTTGGCGATGCGGGCTGGCCAAAACTGGCCGGGCGGGGGTTGGCTTGTTCAATCAAGGGTGGGTTGCCG 

_ , onmn (SEQ ID NO. 163) 

:::::::::::: : Rvl80T7 . seq: :::::::::::: 7 

CCGAAGGCCCGTTCCCGGGCGTTCAGCAAGCGATCGTCGGTTGGCCCACTGCGGGTCGT^ATCTTGCGGCCGCGCCGGT 
CGTGGAACGCCCAGGTCACCCGGCGGCGTACC (SEQ ID NO 164) 



Clone Rvl81 

: :Rvl8lSP6.seq: : : 




GAAGTGCATCACCTGACCGGGCAAATAGTTCACCGGGGTGAGAAAAAAGAGCAACAACTGATTTAGGCAATTTGGCGG 
TGTTGATACAGCGGGTAATAATCTTACGTGAAATATTTTCCGCATCAGCCAGCGCAGAAATATTTCCAGCAAATTCAT 
TCTGCAATCGGCTTGCATAACGCTGACCACGTTCATAAGCACTTGTTGGGCGATAATCGTTACCCAATCTGGATAATG 
CAGCCATCTGCTCATCATCCAGCTCGCCAACCAGAACACGATAATCACTTTCGGTAAGTGCAGCAGCTTTACGACGGC 
GACTCCCATCGGCAATTTCTATGACACCAGATACTCTTCGACCGAACGCCGGTGTCTGTTGACCA (SEQ ID NO 165) 

Clone Rvl82 

:::::::::::: : Rvl82SP6 . seq : :::::::::::: 

CTCAAGCTTGGTGCCGACATGGCCGGGCTGGAGCCCGCGTATGGC71AGGTTCC 

GACTACGTTCGCCTCAATCAGCTCAAACGTCACCCCCGTGGCGTGCTGCGCAGCATGAAGGTCGGCGCCCGCACGATG 
TGGGCGAAGGCAACAGGTAAAAACCTGGTCGGCATGGGTCGAGCCCTCATTGGGCCGTTGCGGATCGGGTTGCACCGC 
GCCGGAGTGCCGGTCGAACTCAACA.CCGCCTTCACCGATCTTTTCGTC7^AAAATGGCGTCGTGTCCGGGGTATAC 

(SEQ ID NO. 166) 

:::::::::::: : Rvl82T7 . seq : :::::::::::: v 

CCGAAGCGTGGGAAATCCTGACCGAATACCGCGACGTGCTGGACACTTTGGCCGGCGAGCTGCTGGAAAAGGAGACCC 
TGCACCGACCCGAGCTGGAAAGCATCTTCGCTGACGTCTAAAAGCGGCCGCGGCTCACCATGTTCGAGGACTTCGGTG 
GCCGGATCCCGTCGGACAAACCGCCCATCAAGACACCCGGGGGAGATCGCGATCGAAACGCGGC*GAAACTT<3GGGC 

(SEQ ID NO. 167) 

:::::::::::: : Rvl83SP6 . seq : :::::::::::: 

CGACTCGACAAGCATTCTTGACAGTTGTTTTGGCTCGGCATGGTTAGCCAAGGTTCTGCGGTCCCACCAGATCATCTT 
GGTCCGGTAGCGCTCGTCCGGGTATGCTGCCGCCGGGATTCTCGCTGCTATTACTCCCCCCGAAAAACGCCACCGGTC 
CAGCGCGTGGGCCGCCGCGGTCCCCATCACAAACTGAACCCCCAACAGGGGACATGCTTAGCGGTAGGGCGCGCGCCA 
AGGCGGC7\GCAATCGCATCACTGCGCTGCGCGTCACTATTAACCCACCCGGA 

CCCGGTCATTGATCATCTTGCGCACCGCGGATAATCCGGGATTGCCAGCCCATTCGACTACCGCATGGGAGTCATCGG 
CTGACCGCAGCGGTCCGATTACCCGAGCGCCCCGANTACATCTCCTCCAATATCAATGGGCGCAA (SEQ ID NO 168) 
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Clone Rvl83 

::::::::::::: Rvl83T7 . seq: :::::::::::: 

GCGGTNTAGCTTCCCGTCGTACCGGCGACCGCCAGCCGAGAAGCTCGTTTTCCCAGTGTTGCTGGGGATTCTCACGCT 
GCTGCTGAGTGCGTGCCAGACCGCTTCCGCTTCGGGTTACAACGAGCCGCGGGGCTACGATCGTGCGACGCTGAAGTT 
GGTGTTCTCCATGGACTTGGGGATGTGCCTGAACCGGTTCACCTACGACTCCAAGCTCGCGCCGTCTCGTCCGCAGGT 
CGTTGCTTGCGATAGCCGGGAGGCCCGGATCCGCAATGACGGATTCCATGCCAACGCTCCGAGTTGCATGCGGATCGA 
CTACGAATTGATCACCCAGAACCATCGGGCGTATTACTGCCTGAAGTACCTGCTGCGGGTCGGATACTGCTATCCGGC 
GGTGACGACCCCCGGCAAGCCGCCATCCGTGCTGCTGT (SEQ \Q [SjQ 169) 



Clone Rvl 84 

::::::::::::: Rvl 84 SP6. seq: ::::::::::: : 
CTCAAGCTTGGGCGTGACGGCGACCGGGGCGA.CTCCGCAGAATC 

CGGCGTCGCCGACTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGCACCTACTACGTGCA 

CTCCAACTACTTCATCCTGACGCCGGAACAAATTGACGCAGCGGTTCCGCT 

CGAGTACTACATCATTCGCACGGAGAACCTGCCGCTGCTAAAGCCACTGC^ 

GGCGAACCTGGTTCAACCAAACTTGAAGGl'GATTGTTAACCTGGGCTACGGCGACCCGGCCTATGGTTATTCC 

(SEQ ID NO. 170) 

Rvl84T7 . seq: :::::::::::: 
CGGGTGTCATTGGCCACCGGCGGCGGCTGTCCGGGA7^ATGGCGGGTCCCCGGTGGTTTTGCTGAGGAGTGCTGAACCG 
TAGTCGAAGTGGGCGGCGTCAGACTCCACCCAGCCAGCAGGCAGCGCGAAGCTGAATCCTCCAACCGGGTTGTCGATC 
CGGACAGGTTGGGGTGCGTTTGGGGCAATGACAGGTGGCGGCGGTGCGTTCGGGTCGGCCGGCGGAGGTGCTGCGTTG 
GGATCGCCCGGCTGGGCATTCGGCGTGTTGGCGGCGGCCGGTGGTGGGGGGGCAACANGTGTCGCCGGTGCGGGTGGC 

gctgca (SEQ ID NO. 171) 



Clone Rvl85 

:::::::::::: : Rvl 85SP6 . seq : :::::::::::: 

ncttgatattggcgtcaacggtgtcggcaccggcgtcctgcagttggtaggcctgcagtttgtgcatcaggccgatgc 
cgcggccctcgtggccacgcatgtacagcaccacgccgcgcccctcacgggcgaccatcgccagcgcggcgtccagct 
gaggcccgcaatcgcagcggcgtgacccaaao^catcgccggtcaagcactccgaatgcacccggaccagcacgtcgt 
caccgtcggcgttgggcccggcgatctcgccgcggaccagcgcgacatgttccacgtcctcgtagatgctggtgtagc 
cgatggcgcgaaactccccatgacgagtcggaatccgcgcctcggcgacccgctcaatgtgcttctcgtgcttgcgcc 
gccattcgatcaagtcagcaatggtgatcagcgccagaccgtgctcntcggcg (SEQ ID NO. 172) 

:::::::::::: : Rvl 85T7 . seq: :::::::::::: 

cataagggccggcgtacccggtaccggccgcgggcctaccacgtgccggaactggaagcgcagtaagccctcaacgcg 
ccaccgctttggcccgcgcgcccggcgtaggcgcatcggcggtggccgtggggcggcgcactgcgacctcaccagcgg 
ctttcgagctttgttcgatcaaccggccagcatggtcgaggatgcattcgagaccatattcgaaattggtttcatcgg 
gggccccgatccgatgccccctcccagttgcgtgagcaagcagcggagtcgtcgcgggatcgatggccacggggtgtt 
c^^tggcggatggtccgctgcccgccgactggctcttgcgggagagccgatctagcaccaccgatccgcgcacgtgga 
ccgaaaccgccgagtagatgtcgaaagcgt (seq ID NO. 173) 

Clone Rvl 8 6 

::::::::::::: Rvl86SP6 . seq: :::::::::::: 

cgtccttttccccaagatagaaaggcaggagagtgtcttctgcatgaatatgaagatctggtacccatccgtgataca 

ttgaggctgttccctgggggtcgttaccttccacnagcaaaacacgtagccccttcagagccnnatcctgagcaanat 

gaac^gaaactgaggttttgtaaacgcc^cctttatgggcagcaaccccgatcaccggtggaaataggtcttcagcac 

gtcgcaatcgcgtaccaaacacatcacgcatatgattaattt^ 

ctcgaatttccatatccgggtgcg (seq id no 174) 



Clone Rvl87 

:::::::::::: : Rvl 87SP6 . seq : :::::::::::: 

CTCAAGCTTCATGTCCGTACGGCTCGGGTACGCTTCCGTCGCAGTGTGCGAGTGATAAATGACGACCGGGACCTCGTC 
GGCATCTTCCATAGCCCGCCACACCTTCAGTTGCTCACCGGAATCCAACCGGTAGT^AGGTCGGCGAGCGCTCGGCATT 
GGTCATCGGGATATGCCGCTCGGGACGGTCAGAGCCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGGGTGGTC 
GCGACACGCATGGGCCACCATCGCATTCAC (SEQ ID NO. 175) 
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:::::::::::: : Rvl 87T7 . seq : :::::::::::: 

NCGCCGCCAGCCACCACGCGCGGGTCGGGCGCCGGGCCCGGGCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACC 
GCGACACCACCCGGCTGCGCTACGTCGAGCCATACCGGGCGGAGCTACATCGGCTCGGCCGCCCAGTGTTCGGGCCCT 
CTTTCGAGGTCGAGGTCGATACCGATTTGCGCATCCGCAGCCGCACCCTGGACGACAGAACCGTGCCCTACGANTGCT 
TGTCGGGCGGGGCCAAAGAACAGCTTGGCATCCTGGCGCGATTGGCCGGCGCGGCGCTGGTCTCCAAAGAAGACGCCC 
TTCCGGTGCTGAT (SEQ|DNO 1?6) 

Clone Rvl 8 8 

::::::::::::: Rv 18 8SP6 . seq: ::::::::::: : 

CGCCACGTTCATGGGCAACAACCCCGATCACCGGTGGAAATACGTCTTCAGCACGTCGCAATCGCGTACCAAACACAT 
CACGCATATGATTAATTCGTCCAATTGTATAACCAACACGTTGCTCAACCCGTCCTCGAATTTCCATATCCGGGTGCG 
GTAGTCGCCCTGCTTTCTCGGCATCTCTGATAGCCTGAGAAGAAACCCCAACTAAATCCGCTGCTTCNCCTATTCTCC 
AGCGCCGGG (SEQ ID NO. 177) 

Cipne^Rvl89 "* • " • " : • * ; - :; ' - ' •'• " - 

::::::::::::: Rvl 8SP6 . seq: :::::::::::: 

ATACTCAAGCTTCAACCGATTGACGCATTGTGCGAACTGACGGCGCCCGCGCATGGCCAATCCGGT^AGACCATCATTG 
GCCAGTGGCCGGGCGCTAACAGGTTCCAGCCCCCCACCAGTGCCGCTCGAACATGCGGTGCAACCCATTCGCAGGCCG . 
GCAGGGAAAGCACCGCGGAAGCCGCAAAGGGCTGCAGTTCCGCGCCCAATAGTGTCGTCCGCAACCAGATGCGCTCGA 
AAACCGCGCCGGCAGTCAGCGCACCCGACGCGAGGTCGAGAGACGTCGTCAGCGCGCCCACATGGGGTGCCAATCGGC 
ACGGCAGGTAGGCCGCGCGCAACCCGAACGCGTGGTGCATGCCCACGGTCCGCAGGAGGCGCAGCACCCGCGAATGCC 
GAAGCCGACGAAACATCGGGCGCATCCACGCTTCAACCTC (5^q jq N q 178) 

Clone Rvl 8 

::::::::::::: Rvl 8T7 . seq ::::::::::::: 

AGCTTTTGGCAGGGTCTCCTTCGAATTCGGCGTGCACCGCTATGGGTTGCAGCAGCGGCTGGCGCCGCACACCCCACT 
GGCCCGGGTGTTTTCGCCCCGAACCCGGATCATGGTGAGCGAAAAGGAGATTCGCCTGTTCGATGCTGGGATTCGCCA 
CCGCGAGGCCATCGACCGATTACTCGCCACCGGGGTGCGAGAGGTGCCGCAGTCCCGCTCCGTCGACGTCTCCGACGA 
TCCATCCGGCTTCCGCCGTCGGGTGGCGGTAGCCGTCGATGAAATCGCTGCCGGCCGCTACCACAAGGTGATTCTGTC 
CCGTTGTGTCGAAGTGCCTTTCGCGATCGACTTTCCGTTGACCTACCGGCTGGGGCGTCGGCACAACACCCCGGTGAG 
GTCGTTTTTGTTGCAGTTGGGCGGAATCCGTGCTCTGGGTTACAGCCCGAATCGTCAC (SEQ ID NO. 179) 

Clone Rvl 90 

::::::::::::: Rvl 90SP6 . seq : :::::::::::: 

ATACTCAAGCTTTGTCACACCAACTGTTTCCACCAGGCGCTCCATCCGGCGAGTGGATACTCCCAGCAGGTAGCAGGT 
CGCCACCACGCTGGTCAGTGCGCGTTCAGCTCGCTTGCGGCGCTGCAGC^GCCAGTCCGGG/^AATAGCTGCCCrrGGCG 
CAGCTTGGGGATCGCGACTTCTATGGTTGCGGCACGGGTGTCGAAATCACGGTGGCGGTAGCCGTTGCGCTGATTGGA 
CCGCTCATCGCTGCGTTCGCGGTAGCCCGCCCCGCACAGGGCGTCGGCTTCAGCCCCCATCAAGGCGGCGATGAACGT 
CGAGAGCAGCCCGCGCAGCAGATCCGGGCTCGCCTGTGCGAGTTGGTCAGCCAGAACCTGCTCGGTGT (SEQ ID NO. 180) 

:::::::::::: : Rvl90T7 . seq: :::::::::::: 

CCTTAAGCCCCGCAGGGCCCGGCACGCGCGGTACCGCCCAGGTCGCCCAACAGATCGTCGATGTTCGCGTCGTCCGCC 
TCGCGCACGTGGTCTGTCACCAGTCAACGTTAACGCCGCCGCAC^TGTCCTGCGGCCGGGCAAAAACGTGAAAAACGA 
GCGGGCGACTGCAATGTCATGACACCGACGGCCGCCGATGGGCCCAGGGTCTGGCAGATTCGATCTGTGCGGCCAGTG 
CC^GC^GCGTCGCCTCGTCATACGGCCGGCCGACGAGTTGAACCGACATGGGCAGGCCGTCGCCGTCGAAGTCCCACG 
GCACCACGGCCGCGGGCTGGCCGGTCAGATTCCT^GACTTGAAAGTACGGAACCCGCTGC^C^^ 

AAACTGCACCCCGGCGTTGGTAGGCGCCGATGCGGGACGGGCCGGTCGCGGCGCCTGGCGTCACAACTACGTCGACAT 
CGTCGT^AGATCGACTGGATCGGCTGCTCACACCACTCGGCGGCCGCAGGCCGCCATCCGCGGTC (SEQ ID NO 181) 

Clone Rvl91 

:::::::::::: : Rvl 91SP6 . seq : :::::::::::: 

AGCTTTTTGAGCGTCGCGCGGGGCAGCTTCGCCGGCAATTCTACTAGCGAGAAGTCTGGCCCGATACGGATCTGACCG 
AAGTCGCTGCGGTGCAGCCCACCCTCATTGGCGATGGCGCCGACGATGGCGCCTGGACCGATCTTGTGCCGCTTGCCG 
ACGGCGACGCGGTGGGTGGTCAAGTCCGGTCTACGCTTGGGCCTTTGCGGACGGTCCCGACGCTGGTCGCGGTTGCGC 
CGCGAAAGCGGCGGGTCGGGTGCCATCAGGAATGCCTCACCGCCGCGGCACTGCACGGCCAGTGCCGCGGOGATGTCA 
GCCATCGGGAC^TCATGCTCGCGTTCATACTCCTCGACCAGTCGGCGGAACAGCTCGATTCCCGGACCGCCCAGCGCA 
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TTGGTGATGGAATCGGCGAACTTGGCCACCCGCTGGGTGTTGACATCCTCGACGGTGGGCAATTGCCCCCGGTAACGT 

ttgccgcct (SEQ ID NO. 182) 

::::::::::: : : Rvl91T7 . seq : :::::::::::: 

cggtccgaccctgttcgacggctacctgaatcaacccgatgccaccgccgcggcgttcgacgccgacagctggtaccg 

caccggcgacgtcgcggtggtcgacggcagtgggatgcaccgcatcgtgggacgcgagtcggtcgacttgatcaagtc 

gggtggataccgggtcggcgccggtgaaattgaaacggtgctgctcgggcatccggacgtggcggaggcggcagtcgt 

cggggtgcccgacgatgatctaggccagcggatcgttgcctacgtagtcggctcagcgaatgtcgatgcggacgggct 
tato\actttgttgccoaacaactttcggtgc^caagcg 

cgccttggggaaagtgctccagaacattgctgtc^gaagctganctacgcgaattatcgtgttacgctgga 

(SEQ ID NO. 183) 

Clone Rvl92 

::::::::::::: Rvl 92SP6 . seq ::::::::::::: 

ATACTCAAGCTTGCCGAAGTTCCGATGGGTCGCGCCGGCGAGCCCAGCGAAGTCGCTACCGTGGCCGTGTTCTTGGCT 
TCGGATCTATCCTCGTTCATGACCGGCAdCGTGTTGGACGTGACTGGCGGCCGGTCCATATGACAC • 
CACGGTACGGCAATTCGTCAAGAAGGAAATCTTTCCCAATGCACCGGCCCT 

AATCGTCGATCGGCTGGGTGTTATTGGCTTGCTCGGTCGCCGGCTGCAAGGGTATCGACACCACCGAGTTCATTC^CG 
GGCGTGCCGGCGCATTCGAGCTGGCGGTGCGCGCTGCCCAGCACCGTCATAGGTACTTGACGATGGTCCACGTCGGAC 
GAGCGCCTCCACGTCGCTGCCGAACGGTATGCATGGCGGCTACGATTCTC (SEQ ID NO 184) 

::::::::::::: Rvl 92T7 . seq ::::::::::::: 

CGGTGTCGGCACCGGCGTCCTGCAGTTGGTAGGCCTGCAGTTTGTGCATCAGGCCGATGCCGCGGCCCTCGTGGCCAC 

GCATGTACAGCACCACGCCGCGCCCCTCACGGGCGACCATCGCCAGCGCGGCGTCCAGCTGAGGCCCGCAATCGCAGC 

GGCGTGACCCAAAC^CATCGCCGGTCAAGCACTCCGAATGCACCCGGACCAGCACGTCGTCACCGTCGGCGTTGGGCC 

CGGCGATCTCGCCGCGGACCAGCGCGACATGTTCCACGTCCTCGTAGATGCTGGTGTAGCCGATGGCGCGAAACTCCC 

CATGACGAGTCGGAATCCGCGCCTCGGCGACCCGCTCAATGTGCTTCTCGTGCTTGCGCGGCCATTCGATCAAGTCAG 

CAATGGTGATCAGCGCCAGACCGTGCTCATCGGCGAACACCGGAATTGOT 

TTTGGCTGACGATCTCGCAAATCGCCCCCGCGGGTTGCAGCCGGCAT (SEQ ID NO 185) 

Clone Rvl93 

::::::::::::: Rvl93SP6. seq :::::::::::: : 

ATACTCAAGCTTTGGGTGAAAGCCGATGACCGGAAGCCGC^TGATODlGCCACGTTTCGCGCCGCCCGGCATACGGCGG 
CGTACCGATCTCCGCGTCATACACCCGCGGGTAATCGCCGACGGTGCCGGTTCGCGAGCCGAAGGTGACGACGCTGAT 
TGAATCGAGTTCC^GGTCCAGCGGGTGGCGCAGCAACGGCGCGAGCTC^CGACGTCAATCACGTTGTCGCTTTCTAC 
GGTCACCGACCCGGTGACCGTNCTCGCCCGGTGCGCTCGGCCGATAAGTTGCACCGCCACCACCGCGACACCGTCTTG 
CACGCGGACCCACCCCCGGATCCGTTGTTGGCC (SEQ ID NO. 186) 

:::::::::::: : Rvl93T7 . seq: :::::::::::: 

AGCTTGCTGGCATCCGCTCCAGTAGCGCCCCGCGCGTGGCTTCCAGCGCCCGCAGATGCTCCATGAGCCGGCCGGTCG 
AGTCGGCGCCGGCGTTCACCGCCACCCGCCAGGAGCTGGCGGCCAGCATCTCCGCCTTCACGCATTGCGCGATCACAG 
AGAGAATATACGTCTCATATTCGTTGGAGGTCGTCGC^GGCAATCXJGTCGATGACGGATTTGATGGCATGGAGC 
CTTCGGCGTAGCCCTCCAGCACGTCGGTATCGCTGTGGCGGTCCACGACGACCGCACCGGCGCGGCGGACAGCCGTCG 
GGTTGGACGNTGTGCGGCGATCAGTCCGGCCAGCTCCGCCTCGGGATCAGCGGC (SEQ ID NO 187) 

Clone Rvl 9 4 

:::::::::::: : Rvl94SP6. seq: :::::::::::: 

ATACTGAAGCTTGCTGCAGCTTCCTATGACTGCTCCCGAAACCTGGGGGTGTGCCTGCTGTGTATGCACGGCATACGG 
ACATCCTTCCCCTGAGACCCGCGGTCGAACGAGCCACGTGTCGATCATCAGGGGTCAACCCCGGCCAAGGGCGACGGC 
ACGCCAAGTTCGCCGACCGTTAACCTAGTGCTGTTAGCTTCATTTGCTGCGAGCAAAACAGCTGGTCGGCCGTTAGGA 
ACTGAATTGAAACTCAACCGATTTGGTGCCGCCGTAGGTGTCCTGGCTGCGGGTGCGCTGGTGTTGTCCGCGTGTGGT 
AACNACNACAATGTGACCGGGGGAGGTGCAACCACTGGCCAGGCGTCGGCG7U\GGTCGATTGCGGGGGGAAGAAGAAC 
TCAAAGCCAGTGGGTCGACGCGCAGGCCAACGC (SEQ ID NO 188) 

:::::::::::: : Rvl 94T7 . seq : :::::::::::: 

AGCTT GACGC GGAGACGGACACATT GC GAACATT GAT GACAAAATAGAAATCATTGATGGTTTGAGTCACCAGGCCGA 
TCAAGCCTTCGCCGAGCC^AATTCCAATCAAGAGGCCC7\AGCCCGTACCAATCAGCCCGGCAACGAGGGATTCCGTCA 
TTATCAGCCT^AAATAACTGCTCTCGGGTTACACCCAAACAGCGCAATATGGCGAAAAACGGTCGCCGTTGCACGACAT 
TAAATGTCACGGTATTGTAGATTAAAAAGATACCGACCAACAAGGCAATCAAACTGAGAGCGGTTAAATTGACCGTAA 
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AAGCGTCCGTCATCTGTTTGACGGTGTCCCGTTGGGTATCCGACGTTTCCATACGCACACCGGCCGGCAGTCTTTGTT 
GGATGCGTGTTGCAGTGGCCTCATCTTTGATGATCAAATCGATGTGGCTCAGTCTTCCGGGCA (SEQ ID NO 189) 

Clone Rvl95 

::::::::::::: Rvl95SP6 . seq : :::::::::::: 

ATACTCAAGCTTCGGCTCAGGCGGCGCTGCTGGTAAAGTCGCTGACCGGTGCAGGTTTCGACAATGTGGTGCCGGTTC 
GGCGGCTACGTGCCATCGAGACACTGGCGCAGGCTATCGCACCCGTTATCGGCTACGAGCAAATCGCGGTATGCGTTC 
TTGAGCATGAGTCGGCGACCGTCGTCATGGTCGACACCCACGACGGAAAGACGCAGATCGCCGTCAAGCATGTGTGCC 
GCGGATTATCAGGACTGACCTCCTGGCTGACCGGCATGTTTGGTCGCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGG 
TCCGCTCGGATAGCGAGGTCAGCGAATTCNCNTGGCAGCTCCAAAGGGTCCTGCCGGTGCCGGTCTTTGCGCAAACNA 
AGG CN CAGGTTA (SEQ ID NO. 190) 

::::::::::::: Rvl95T7. seq: :::::::::::: 

TGATCGCGCATCACCTGCTTCATAAACTGGAAGCAGCGCAGCGCTTCCTTTTGGGCCGCAACATGAGCCAGCCTCTCG 
TCGGCGCTCGGCTGC^GGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCT 
" ACGAAiCGACGCGAGTCCGCTACGTAACCCCTCCGCGACT 

GGTGTGGGGTGTTTCGGCGACCGGCAGCCAGGTGGTCCACACTGCGGACGGGCGCCGCGAGCCGTTCACCGACCAGGC 
CGCCGAGCAAGTCCGCCCGATCGCATACTCCAACCGGTTGCGGTACTGCAGGTTCAGCTGGCGTACTCCTCGTCGCGC 
TCGGCGAGGTCTTGCTCCAGCACGTCGCANACGGCAG (SEQ ID NO. 191) 

Clone Rvl96 

:::::::::::: : Rvl 96SP6 . seq : :::::::::::: 

GAAAGCGCGAACTGCTCGCGGCAGCCCACGACGTGCTGCGTCGGATTGCCGGCGGCGAAATGAATTCGAGGCAGCTCC 
CGGACAATGCGGCTCTGCTGGCCCGCAACGAAGGACTCGAGGTCACCCCGGTGCCCGGGGTCGTGGTGCACCTGCCGA 
TCGCACAGGTTGGCCCAGAACCGGCCGCTTGATGCCCGGTCGGCAAGCCCGGCAGTTGCCAAACCCAGCGTGATC^ 
CTCGGCTCGCGAGTTCCGGGAAGAAGTGGCTCCGCCTGATCACCTACCATCCGCCAGGATCTGCGTGTCTTCACCACG 
CCCGCCAAGGAGGTTGTTGTGGTGCTATCGACCGN (SEQ ID NO. 192) 

::::::::::::: Rvl96T7.seq: :::::::::::: 

CCGGAAGCCGC7VTGATCAGCCAAGTTTCGCGCCGCCCGGCATACGGCGGCGTACCGATCTCCGCGTCATACACCCGCG 
GGTAATCGCCGACGGTGCCGGTTCGCGAGCCGAAGGTGACGACGCTGATTGAATCGAGTTCCAGGTCCAGCGGGTGGC 
GCAGCAACGGCGCGAGCTCAACGACGTCAATCACGTTGTCGCTTTCTACGGTCACCGACCCGGTGACCGTNGTCGCCC 
GGTGCGCTCGGCCGAAAANTTGCACCGCCACCACCGCGAAACCGTCTTGCACNCCGGAAGCCACCCCCGATCCGTTGT 
TGGGCCAGGTTATTGGGT (SEQ ID NO. 193) 

Clone Rvl9 

::::::::::::: Rvl9SP6.seq: :::::::::::: 

CCGGAACCGCCGACGGCACGGTATAACGCCTCCGCATATGGGTCGACAACCAGCGGGTCGGACTTCTGGGCTTCTAGC 
GTTCGCGCNGTCGCGACAAACAGCGCGGTCGAACCGACACTCGTTGTGATGTCCTAGCTATCACGTTGGGTAGGCACC 
CAATCGAGTCTAGCGCGGGTAGNTCAGCCCCGATCTCCT^NGCTCCGCCGAGCCAGGCGC (SEQ ID NO 194) 

:Rvl9T7 .seq: :::::::::::: 
CTGGTTTATGTCCCGTTGAAGTTCCATCACCCGATGTGGCGGGAGCACTGCCAGGTCGATCTCAACTACCACATCCGG 
CCGTGGCGGTTGCGCGCCCCGGGGGGTCGGCGCGAACTCGACGAGGCGGTCGGAGAAATCGCCAGCACCCCGCTGAAC 
CGCGACCACCCGCTGTGGGAGATGTACTTCGTTGAGGGGCTTGCCAACCACCGGATCGCGGTGGTTGCC 

(SEQ ID NO. 195) 

Clone Rvl 

:::::::::::: : RvlSP6D2 . seq: :::::::::::: , 

CCGAGCAGTTGGGAATCGCTCTGCANCAAACCAATATTCTGCGCGACGTCGCGCGACGAGCTGGACCGATTAGGCGTA 
CGCCTCCGNCTGGACGACACCGGGGCACTCGATGACCCCGACGCCTACGCTCGCAGGATATTGTTCGCCGGACCCCTC 

tctag (SEQ id NO. 196) 

::::::::::::: RvlT7 . seq: :::::::::::: 

tatataatactcaagcttgccgacgccaacgctcgcgcgatgttgttagcccgacccggctcttacatggcaccggtg 
ccccacacgtcagcctgtgacgtcctgcaccgcgactctttacatagaatgtggattgccggattggggatgtccggc 
atcgctcaatctgtagtccgcgttgtcccgcgagggccatgtggatggggggaaggatccgtggcgtccgggatcacc 

ATGGGG (SEQ , D NQ 1g7) 
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Clone Rv201 

Rv201SP6 . seq : :::::::::::: 
ATACTCAAGCTTGCCGAAGTTCCGATGGGTCGCGCCGGCGAGCCCAACGAAATCGCTAGCGTGGCCGTGTTCTTGGCT 
TCGGATCTATCCTCGTACATGACCGGCACCGTGTTGGACGTGACTGGCGGCCGGTTCATATCACACCGAGATCATTGC 
CACGGTACGGAAATTCGTCCAGAAGGAAATCTTTCCC7^ATGCACCGGCCCTCGAAC<5TGGCAACAGCTACCCGCAAGA 
AATCGTCAATCGGCTGGGTGTTATTGGCTTGCTCGGTCGCCGGCTGCGAG<5GTTTCTACACCACCGAGTTCATTCTCG 
GGCGTGCCGGCGCATTCGAACTGGCGGTGCGCGCTG (SEQ ID NO 198) 



Clone Rv204 

:::::::::::: : Rv204SP6 . seq: :::::::::::: 

TGGTCCGTGTGCGCATACCAATACAACGCGCCGGGCACCTGACGCGGCGGCCGCAACCAATCGGTGGCCATCGCCATC 
TTCTGCTACCCGGTCAACGGACGCACCTTCTCCTGGCCGACGTAGTGCGCCCACCCGCCGCCGTTGCGTCCCATCGAT 
CCGGTCAAC (SEQ |D NQ 2QQ) 

Clone Rv205 

:::::::::::: : Rv205SP6 . seq: :::::::::::: 

GGCGTGTTGGCC^CCGGGGCCACTCCGC^CAATCTGTACCCGACCAAGATCTACACCATCGAATACXSACGGCGTCGCC 
GACTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGCACCTACTACGTGCACTCCi\ACTAC 
TTCATCCTGACGCCGGAACAAATTGACGCAGCGGTTCCGCTGACCAATACGGTCGGTCCCACGATGACCCAGTACTAC 
ATCATTCGCACGGAGAACCTGCCGCTGCTAAAGCCACTGGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCT 
GGTTCAACCAAACTTGAAGGTGATTGTTTACCTGGGCTACGGCGACCCGGCCTATGGTTATTCGACCTCCCCGCCCAA 

(SEQ ID NO. 201) 

::::::::::::: Rv205T7 . seq :::::::::::: : 

CGTCCGTGNCCCCTCAANCGCGTGNNGCCGAAGCGGCTGGTTACGACTCCCTGTTTGTGATGGACACTTCTACCAACT 
GCCCATGTTGGGGACGCCCGACCAGCCGATGCTGGAGGCCTACACGGCCCTTGGTGCGCTGGCCACGGCGACCGANCG 
GCTGCAACTGGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCCGACCCTGCTGGCAAAGATCATCACCACGCTCGA 
CGTGGTTAGCGCCGGTCGAGCGATCCTCGGCATTGGAGCCGGTTGGTTTGAGCTGGAAACACCGCCAGCTCGGCTTCG 
AGTTCGGCACTTTCAGTGACCGGTTCAACCGGCTCGAAGAGGCGCTACAGATCCTCCAGCCAATGGTCAAGGGTGAGC 
GCCCAACGTTTTTCGGCGATTGGTACACCACCGAATC (SEQ |Q NO 202) 



Clone Rv207 

::::::::::::: Rv207SP6 . seq: :::::::::::: 

CCGCTTCCGTGTAACCGAGCANNGCGAGCGANCTGGCGAGGAAGCAAAGAAGAACTGTTCTGTCAGATA<5CTCTTACG 
CTCAGCGCAAGAAGAAATATCCACCGTGGGAAAAACTCCAGGTAGAGGTACACACGCGGATAGCCA^ 
AAACTGTGATAATCAACCCTCATCAATGATGACGAACTATCCCCCGATATGAGGT 
GAAATGAACTGTGAGAAACTGCCCTCAAATTTGGCTTCCTTAAAAAT^ 

AGGCTGAAGGAAAC^GCAAAACTGTGACAAATTACCCTCAGTAGGTCAGAACAAATGTGACGAACCNCCCTC^ 
GTGACAGATAACCCTCAGACTATCCTGTCGTCATGGAAGTGATATCGCGGAAGGAAAATACGATNTGAGTCGTCTGGC 
GGCCTTTCTTTTTCTCAATGTATGAGAGCG ($EQ ID NO 203) 



Clone Rv209 

:::::::::::: : Rv209SP6 . seq : :::::::::::: 

TGACACCCAACAGAGGGCACTTAAGATGGCAATGCGGCCGCCTACCTGCACGTTTTCGCGATGTCAGAGGATGCCGAG 
GGAGAACAATGCGAGCACGGCCGCTGACNTTGCTCACCGCTTTX5GCGGCGGTGACATTGGTGGTGGTTX5CGGGCTGCN 
AGGCCCGANTCNAGGCCGAAGCATATAGCGCGGCCGACCGCATTTCGTCTCGACCGCAAGCGCGACCTCAGCCGCAGC 
CGGTGGAGCTACTGCTGCGCGCCATCACGCC (SEQ ID NO. 204) 

::::::::::::: Rv209T7 . seq: :::::::::::: 

ACGGGCGACGCTGAGGTGGGCCCGCGGCTATTCATGCTGTCGTCCACGTCCAGCGACGCACT<5CGCCAGACGGCCCGC 
CAACTAGCCACCTGGGTGGAAGAACACCAGGACTGCGTGGCGGCCTCGGATCTGGCCTACACGCTGGCGCGTGGCCGC 
GCGCACCGGCCGGTGCGCACCGCGGTGGTTGCCGCCAACCTGCCGGAGCTCGTCGAGGGTTTGCGCGAGGTGGCC-GAC 



• + 
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GGTGACCCCTCTATGACGCGGCGGTGGGACACTGTGATCTAAGACCGGTCTGGGTCTTCTCCGGGCAAGGGTCTCAGT 
GGGCGGCGATGGGCACCCAATTGCTCGCCAGCGAACCAGTGTTCGCGGCCACCATCG (SEQ ID NO 205) 

Clone Rv2 0 

:::::::::::: : Rv20SP6. seq: :::::::::::: 

ATACTCAAGCTTCGCGAGATCCGGATGGCACTCACGCTGGACAAGACCTTCACAAAATCTGAAATCCTGACCCGATAC 
TTGAACCTGGTCTCGTTCGGCAATAACTCGTTCGGCGTGCAGGACGCGGCGCAAACGTACTTCGGCATCAACGCGTCC 
GACCTGAATTGGCAGCAAGCGGCGCTGCTGGCCGGCATGGTGCAATCGACCAGCACGCTCAACCCGTACACCAACCCC 
GACGGCGCGCTGGCCCGGCGGAACGTGGTCCTCGACACCATGATCNAAAACTTCCCGGGGAGGCGGAGGCGTTGCGTG 
CCGCCCAGGGCGAACCGCTGGGGGTTCTGCCGCAGCCCAATGATTGCCGCGCGGCTGCATCGCGGGCGGCGACCGCCA 
TTCTTCTGCGAATACGTCCAGGAGTACTGTCTCGGGGC ^ 

(SEQ ID NO. 206) 

::::::::::::: Rv20T7 .seq: :::::::::::: 

AGCTTATGTGGCCGCCCACCTACCTTATCTAGCCTAGCTAACTAAATCCAGTGCCGACAGTGCGCGGCTGGCCACCCA 
GCATGAGGTTATGACCACGGCATATGCCAGC^^ 

CAGCCATGCGGTGTTGCTGGGAACGAATTTCTTTGGAATC^TACGATCCCGATCGCGCT 

GCGGATGTGGATTCAGGCGGCCACCACGATGAGTATCTATGAGGGCACCTCCGATGCGGCGCTGGCGTCNGCACCGCA 
AACCACACCGGCTCCGGTACTGTTCAACGGCGGTGCTGGCGTTTGCCAGCGCCTGCCGGCGATCTC 

(SEQ ID NO. 207) 

Clone Rv214 

:::::::::::: : Rv214SP6. seq: :::::::::::: 

ATACTCAAGCTTGCCACCCATGCCGAGCAAGGTCGACTCAGCGATGACGAATTGTTCTTCTTCGCGGTGTTGCTGCTG 
GTTGCGGGCTATGAGAGCACTGCTCATATGATTAGCT^CNTTGTTTCTGACGCTGGCCGACTATCXAGATCAGCTGACA 
CTCCTTGCGC^GCAACCAGACCTGATCCCGTCGGCGATCGAGGAGGACCTCCGCTT^ 
GCCGCACAACGCGCGTCGACTATTCGGTCGGTCAAGCGGTCATCCCGGGA 

(SEQ ID NO. 208) 

::::::::::::: Rv214T7. seq: :::::::::::: 

CCGGGGTAGAACGATGCGATCTGGGCCATGTCGACATCGGTGGTACAGGTAAACCGCGCCGTGTGCGCGGTCTCGGAG 
ATCAGAACGTGGTCGCAGTTGACACCGCGGGCTTTCAGCCAGTCGCGATAATCGGCGAAGTCGGCGCCTGCCGCCCCA 
ACTAGCGCGACCTCGCCACCTAGCACACCGATGGCGAAGGCCATGTTTCCGGCCACGCCGCCGCGGTGCATCATCAAC 

TC (SEQ ID NO. 209) 

Clone Rv215 

:::::::::::: : Rv215SP6 . seq : :::::::::::: 

ATACTCAAGCTTGGCGGCAACGCCACTACCGGGCTCACCAGGTCCTGTGCCGCCACCGCCGGCGCCGAAAGCACCATC 
AGGTCGTAGTTGTCTGGACGTTCGACACCGTAAGCGAACACTVATGCCGCCGCCCATGCTGTGCCCGAGCACGATGCGC 
TTGCACCCGGGATATTCCCGGGTGGCGATCCCAACGAGGGTGTCGAAGTCAGCGGTGTATCTGAGATGTCTCTCACTA 
TCATCCGTTTGGCACCCGAGCGGGCATGCCCGCGGGGGGTCAAC /C rn.n^ o««v 

(ofcQ ID NO. 210) 

::::::::::::: Rv215T7 . seq: :::::::::::: 

GTCGACGGCATCAAGGTCCGCAGTGATGGTGTTCATCTCACCCAGGAAGGCGTGAAGTGGCTGATACCGTGGCTTGAG 
GATTCGGTGCGGGTCGCCAGTTAATCCGCCGTGTGCTCCGGATGAGCGCGACGGTAACCCTGGAATTGTGCTGTGTGC 
TGGCTGTGTCGTTGTGATGAGCCTGTCTAAGTGGTGCGTAACCGTTTGACGAGCCGCGGCCTCGCTGCAAACATTGAA 
GCCCGCACGTCTGGGTTTGTATTTACACAACGAGGGCGCTCCCCGATCTGGCGCGCGCAACGAGGTGCNCACTATCCA 
TTCGAGGTGAACTGGACTCCTTGATGCTCATGCCGGTGCGGTTTTGTC (SEQ ID NO 211) 

Clone Rv217 

:::::::::::: : Rv217SP6. seq: :::::::::::: 

ATACTCAAGCTTGCGTTCGATGAAGTAGTCGTCGGTCAGCGCCGCCTCTTCGAGCTCCTTGGCGATGCCCAGCAAGGA 
GTCATCGCCGCCGAGCTTGGCCAGGATCTTGTCGGCCTGTTCCTTGACGATGCGGGCCCGC<5GATCGTAGTTCTTGTA 
GACACGATGACCGAAACCCATCAATTTGACCCCGGCCTCGCGGTTCTTGACCTTGCGTTACAAACTCGCTGACGTCGT 
CGCCGCTGTCGCGAATGCCCTC (SEQ ID NO 212) 

:::::::::::: : Rv217T7 . seq : :::::::::::: 

NGTCAAGCCGAGCATGCGCGAGGNAACGACGAACCCAACAAGCCATGGTGGTTGGCGCCGTCGAGAGGTCGGCGGTCG 
CCACAACGGGAAGATCGCCTTGAGCGTCGCTCGACCGCCGCCTCGAGTTGGGTCATAACGAAGTAGCTGATGCGGATC 
ATGTCGACGTTTCCGTCGCATCAGCGTGCAGCGGCGACCCACTCGACGAGGTCTCGGTGCCGCCGCGGCCAGGGCACC 
AGCAGTGACGATTCCAGGCGCCGTCGGG ^ 

(SEQ ID NO. 213) 
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Clone Rv218 

:::::::::::: : Rv21 8SP6 . seq : :::::::::::: 

CGATAATCGCTTCCGGT7\AGTGCAGCAGCTTTACGACGGCGACTCCCATCGGCAATTTCTATGACACCAGATACTCTT 
CGACCGAACGCCGGTGTCTGTTGACCAGTCAGTAGAAAAGAAGGGATGAGATCTCCCCGTGCGTCCTCAGTAAGCAGC 
TCCTGGTCGCGTTCATTACCTGACCATACCCGAGAGGTCTTCTCAACACTATCACCCCGGAGCACTTCTAGAGTAAAC 
TTCCCATCCCGACC^CATATAGGCTAAGGTAATGGGCATTACCGCGAGCCATTACTCCTACGCGCGCAATTAACGAAT 
CCACCATCGGGGCCGCTGGTGTCN (S£Q |q N q 2 <|4) 

Clone Rv219 

:::::::::::: : Rv21 9SP6 . seq : :::::::::::: 

NAATACTCAAGCTTTCTCGTGATTACCACCCGTGTAATTTGGGATGGGCAAAAAGGCGAATCACCGCGTGGCCACAAA 
CGCCGGGAGGGACAATCTCGGGCGGCTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACAC<3TCGCGTC 
GCCCTCCGACCGCG7\ACATTCGGGGATGGCAGCAACCTGGTATCACCCTGGCCGGGCAATGATCTGCAGCGTCGCCGC 
GGGTAGTGNCCGCCCGGGCGGCTAC (SEQ ID NO. 215) 

:::::: : : : : : : : Rv2i9T7 . seq: :::::::::::: ' ^ 

CCAACTAGAGCATCGGGACATACGGAGTCAACTACCCGGCCAACGGTGATTTCTTGGCCGCCGCTGACGGCGCGAACG 
ACGCCAGCGACCACATTCAGCAGATGGCCAGCGCGTGCCGGGCCACGATGTTGGTGCTCGGCGGCTACTCCCAGGGTG 
CGGCCGTGATCGACATCGTCACCGCCGCACCACTGCCCGGTCTCGGGTTCACGCAGCCGTTGCCGCCCGCAGCGGACG 
ATCACATCGCCGCGATCGCCCTGTTCGGGAATCCCTCGGGGCCGCGCTGGCGGGCTGATGATCGCCCTGACCCCTCAA 
TTCGGGTCCAAGA (SEQ jq N q 2 16) 

Clone Rv21 

:::::::::::: : Rv21SP6. seq: :::::::::::: 

ATACTCAAGCTTGCTGCAGCTTCCTGTGACTGCTCCCGAAACCTGGGGGTGTGCCTGCTGTGTATGCACGGCATACGG 
ACATCCTTCCCCTGAGACCCGCGGTCGAACCAGCCACGTGTCCATCATCAGGGGTCAACCCCGGCCAAGGGCGACGGC 
ACGCCAAGTTCGCCGACCGTTAACCTAGTGCTGTTAGCTTCATTTGCTGCGAGCAAAACAGCTGGTCGGCCGTTAGGA 
ACTGAATTGAAACTCAACCGATTTGGTGCCGCCCGTAAGTGTCCTGGCTGCCGGTGCGCTGGTGTT 

(SEQ ID NO. 217) 

:::::::::::: :Rv21T7.seq: :::::::::::: v 

AGCTTGCGCGGCGTGGCGATCGCGGTTCAAGGCGCGCTCTTCGAGCACAACGAGCGAAGACAGCTCGGCGACGGAGCC 
TTTATCGACATCCGTTCGGGCTGGCTGACCGGCGGCGAAGAACTGCTGGACGCGTTGTTGTCGACGGTGCCGTGGCGA . 
GCCGAGCGCCGTCAGATGTACGACCGGGTGGTCGATGTGCCGCGGCTGGTGAGTTTTCACGACCTGACCATCGAAGAT 
CCGCCGCATCCGCAGCTGGCGCGGATGCGCC (SEQ ID NO 218) 

Clone Rv220 

:::::::::::: : Rv220SP6 . seq : :::::::::::: 

AATACTCAAGCTTGCGCACGACCAGGACGTCGAGTGGCGCTTGC^GTGACTTGGCGACCTCAAAGGCCACCGGTACCC 
CGCCGCGCGGCAAGCCAAGGACNACNACGGCCTTGCCGGATAGCTGCGCCAGGCGTTGCGCCAACTGGCGTCCAGCGT 
CGCCACGATCGTCAAAGAGCTTCATCTGCCGAGTGTGTCGCCATCTCATGGCTCCAAATATGGAATTAGGTCCCTGGG 
CCGACTGACGACAGTCCCTCAGCGACCGGATTGCGCATCCCGCCTTGTACGCTGCTCC<5CAAATCCCGGGCTTGGGTC 
CGCGGAAGCGAACTCGGCGGCGCTACGGTGGTGGCTCACTTCGGCCGTGC ( gE Q |Q NO 219) 

:::::::::::: : Rv220T7 . seq: :::::::::::: 

GGTTGGTGCGGTCCACCTTCGCGGCGGCGGCGCGATATGCCTTGCTGGTCTTGCTCATTTGATATCCAATCTATGGGT 
CGTGGTTACTCAGCGGGCCGAAGCTGGCCCTCCCACGGGTAGGGCCCTATTCGACGGTGATGCCCATCGACCGAGCGG 
TACCGGCGATGATCTTGGCCGCAGCGTCGACGTCGTTGGCGTTGAGGTCCGTCTTCTTGGTCTCGGCGATTTCGCGGA 
CTTGATCCCAGGTGACTTTGGCGACCTTGGTCTTGTGCGGCTCCGCCGAACCCTTCGCCACACCAGCGGCCTTAAGCA 
GCAGCTTGGCGGCGGGCGGCGTCTTCAGCGTGAAAGTGAAGCTACGGTCTTCATAAACGGTGATCTCCACCGGGATGA 
CGTTGCCGCGCTGGTTCTCCGTCGCGGCGTTGTACGCCTTGCAGAACTCCATGATGTTGACCCGTGCTGACCGAACGC 
GGGGCCCACTGGCGGGGC (S(=Q |Q NO 220) 

Clone Rv221 

:::::::::::: : Rv221SP6 . seq: :::::::::::: 

ATACTCAAGCTTTTCGACCCGCAAGCCGGCGGTGCCCCTCCTCGTTCCGCTGCCCGGTCTGCTCGATCGGTTCGGGGT 
CGCCGCGCTAGGCCCAATTGCCCGGCTCCTCCTCGGGCCGTTCCACAACCCGCATCGTCGCGGGGCTAGGTTCAAGCC 
ATGCCGGTAAACCCCAGGACGCCAGTGCTGATCGGCTATGGACAGGTCAACCACCGAGGCGACATCGACGCCNAAAAT 
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CAGTCCATCGAACCCGTCGACCTGATGGCCNCCGCGGCCCGGAAAGCCGCCGAGTCCACCGTGCTCGAAGCGGTGGAT 
TCCATCCGTGTGGTGCACATGCTGTCGGCGCATTACCGGAATTCCCGGGCGTCTCCTCGGC (SEQ |Q (sjQ 221) 

:::::::::::: : Rv22 1T7 . seq : :::::::::::: 

NCCTGGTTCATGAACTGGAAGCAGCGCAGCGCTTCCTTTTCGGCCGCAACATGAGCCAGCCTCTCGTCGGCGGTCGGG 
TGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAACCAGCTTCCATATCCCGCGACGAACGACGCC 
AGTCCGCTACGTAACCCCTCCGCGACTGTCCATGGACAACAGCGCGTTCTCCACCGACCGGGGCCGGGTGTTGGGGTG 
TTCGGCAACGGCAACCAAGTTGGTCCAC^CTGCCGACGGGCGCCGCAAATCCGTTCACCGAACCAGGCCGCCNAAACA 
ATTCCGCCCGATCCCATAT (SEQ |Q ^ ^ 

Clone Rv222 

:::::::::::: : Rv222SP6. seq: :::::::::::: 

ATACTCAAGCTTGTCGGGATCAATCTCGAGGGC^TCCACGCACGAAAAGTAAACTCTATCAAGCTTTTT.GACGACACC 
CACGGACGCCCCATATATGTTCGGGTGGGCAAGAACGGTCCCTACCTGGAACGTTTGGTGGCCGGCGACACCGGTGAG .. 
-CCCACGCCGCAGCGGGCCAACCTCAGCGACTCGATTA 
GCCACACCGCAACAGG<^CGGACTTTGGGCTTGGACCCAGAAACCG 

TGGGCCTTATGTTACCTATATCCTGCCGGAACCTGCGGCTGATGCGGCCGCGGCCGCTCAGGGAN ^g£Q jq jyjQ 223) 

::::::::::::: Rv222T7 .seq: :::::::::::: 

AGCAGCTAGCCGCGCTCGCCGCGCTGGTCGGTGCGTGCATGCTCGCAGCCGGATGCACCAACGTGGTCGACGGGACCG 
CCGTGGCTGCCGACAAATCCGGACCACTGCATCAGGATCCGATACCGGTTTCAGCGCTTGAAGGGCTGCTTCTCGACT 
TGAGCCAGATCAATGCCGCGCTGGGTGCGACATCGATGAAGGTGTGGTTCAACGCCAAGGCAATGTGGGACTGGAGCA 
AGAGCGTGGCCGACAAGAATTGCCTGGGCTATCGACGGTCCAGCACAGGAAAAGGTCTATGCCGGCACCGGGTGGACC 
GCTATGCGCGGCCAACGGCTGGATGACAGCATCGATGACTCCAAGAAACGCGACCACTACGCCATTCAAGCGGTCGTC 
GGCTTCCCGACCGCACATGATGCCGAAGAATTCTACAGCTCCTCCG ^ggQ |Q N q 224) 

Clone Rv223 

::::::::::: : : Rv223lSl081N1400 . seq: :::::::::::: 

CGCGACTGGCTCCCCGGNCGGCTGCTCGGGTCCGCCGATAGAGACCGGGATCTCGCCCGACGACGGGCAGCCGGGTTG 
CGTGGGACGGGGCGGGGGTCGGGCAGCCCAAGCAACGGGCTAGTCCCCGAATCCTACGGAGCCGTCACCTACGCCTAC 
GTAATAGTAGCTATCAATAACAGTTGACATACGCAACGATCTGTGAGATCAATATTGCCTGACGCATGTCAAGACAGG 
CGTCAAGACAGGTGTCAATAATTCGCTCCGCTGGTGACGGTAACCGGTCGTGCGGGTGTGTGACGCCTAAGG7\AGGAG 
TGTGGGTGGTGACGCTGAGAGTGGTTCCTGAGGGTTTGGCGGCCGCCAGTGCGGCGGTGGAGGCGTTGACCGCACGGC 
TGGCCGCCGCACACGCTGGCGCGGCGCCGGCGATTACGGCGGTGGTGGCGCCCGCGGCGGATCCGGTGTCGTTGCAGA 
ATGCGGTGGGGTTTAGCGCCTTAAGTAGCCAGCATGCCGCGATCGCCGGCGAAAGGGTCCAAGAACTGGGT 

» oooeo. (SEQ ID NO. 225) 

:::::::::::: : Rv223SP6 . seq: :::::::::::: x 

ATACTCAAGCTTATTGAACCGCGGGTCGCAGGCAAAGTGGACCTCATAACGACTCGGGTCCAGCGACCGCGCCAACAC 

GAACGGCCGGACGACGTGGGCCAGGGTCGCGGCCTCCCCTACAAACAGGATCCGTTGCCTGCGAACGACAGGCTCCGG 

TGCGGCGTTGGGCGCCGTGCTCGTCCCAGCGTCCGGTCCCGGGTCGCCGGCGACGCTTGTTTCCTCCATACTCGCCCC 

CTAATCTCGAGGCAGCCCGTACCCGGAGGCAACCTCCCAAAAATGCAATCCCGG^^ 

CTCACACCGACCGCTAGTTGCGGATCAGAAATCCGTTGGGCGCGGAAGTCCAGCCGAATTT<3TTCTCCCGCTCCGCAT 
CATGCTTGTT^TCGTTTGGAAATTCATCCTCATATGCCTCGATCGCTTCATAGGGTCCAGGCCCAAACCCGGGCAGGA 
CTGGGTGGCCGTTGATGTTGGAATCCTCCACTACTAGGTATTCACCGGC (SEQ ID NO 226) 

:::::::::::: : Rv223T7 . seq: :::::::::::: 

GTCTCGATCATGGCCAAAGAGCTCGACGAAGCCGTAGAGGCGTTTCGGACCCGCCCGCTCGATGCCGGCCCGTATACC 
TTCCTCGCCGCCGACGCCCTGGTGCTCAAGGTGCGCGAGGCAGGCCGCGTCGTCGGGGTGCACACCTTGATCGCCACC 
GGCGTCAACGCCGAGGGCTACCGAGAGATCCTGGGCATCCAGGTCACCTCCGCCGAGGACGGGGCC<;GCTGGCTGGCG 
TTCTTCCGCGACCTGGTCGCCCGCGGCCTGTCCGGGGTCGCGCTGGTCACCGGCGACGCCCACGCCGGCCTGGTGGCC 
GCGATCGGCGCCACCCTGCCCGCAGCGGCCTGGCAGCGCTGCAGAACCCACTACGCAGCCAATCTGATGGCAGCCACC 
CCGAAGCCCTCCTGGCCGTGGGTGCGCACCCTGCTGCACTCCATCTACGACCAGCCCGACGCCGAATCAGTTGTTGCC 
AATATGATCGGGTTCTCGAC (SEQ ID NO. 227) 



Clone Rv22 4 

:::::::::::: : Rv224SP6. seq: :::::::::::: 

ATACTCAAGCTTTCGTCAGTTCATGGCGCCAGCAGACCAACAAGAGCATCGGGACATACGGAGTCAACTACCCGGCCA 
ACGGTGATTTCTTGGCCGCC<3CTGAGGGCGCGAAC<^CGCCA<5CGACCACATTCAGC7^AATGGCCAGOGCGTGCCGGG 
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CCACGAGGTTGGTGCTCGGCGGCTACTCCCAGGGTGCGGCCGTGATCAAGATCTTCACCGCCGCACCACTGCCCGGCC 
TCGGGTTCACGCATCCGTTTGGCCGCCGCC (SEQ ID NO. 228) 

::::::::::::: Rv224T7 .seq :::::::::::: : 

GCCCCGTGTAATTTGGGATGGGCAAAAAGCGAAGCACCGCGTGGCCACGAACGCCGGGAGGGACAATCTCGG<3CGGCT 
AGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCGAACATTCGGGGAT 
GGCAGCAACCTGGTAGCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCTCCGCCCGGGCCGC 

(SEQ ID NO. 229) 

Clone Rv225 

:::::::::::: : Rv225SP6. seq: :::::::::::: 

ATACTCAAGCTTCCTTTGACCGAACGCGTCCACCGCACCGTGAGATTGGTGGCGCCATTCGTCGTGGTGTAGCTGCTG 
TTGGCGGCGTCGCCGTATTGTGCGGGCCAGCCTTGTGCGGGGGCCGCTTCTACCCACAAGTCGGCACTTCCGCAACCG 
CCCAGCTCGACCGCGAATTACGGCGGCCGCAACGGCCGCCGGAAGGCGTCACGCAATCGCTTATCCTTTCCAGGTTCC 
CAAATCCTCCGCTTACTTGGGTCCTTCATCGG (SEQ ID NO. 230) 

Rv225T7 ; seq: :::::::::::: 
GGCAGCGGCGACAACCGGAACGTCCGGACGGTGCTCAATCACGGGTGCACGGTGTGGATC^ 

TGTCGCGGTGAGGCGTTCGGCGAGGAGGTAGTGTCTACCCCTTGCCCGCGGGTTCGTGCGGACTGAAAGGGATTTCAT 
TGGGAACCCACGGCTGCGTATCGCAGGGCCTCGGTGACGTCTGCTTCCTCNAGCTCAGGAAGTTCGGCGAGAATCTCG 
GTGGATGTTATTTGGTCCGCCTAC (SEQ ID NO 231) 



Clone Rv22 6 

:::::::::::: : Rv226SP6 . seq: :::::::::::: 

ATACTCAAGCTTTCTCGGCTTCTCTGATAGCCTGAGAAGAAACCCGAAGTTAATCCGCTGC 

GCCGGGTTATTTTCCTCGCTTCCGGGCTGTCATCATTAAACTGTGCAATGGCGATAGCCTTCGTCATTTCATGACCAG 
CGTTTATGCACTGGTTAAGTGTTTCCATGAGTTTCATTCTGAACATCCTTTATTCATTGTTTTGCGTT 

(SEQ ID NO. 232) 

Clone Rv227 

:::::::::::: : Rv227SP6 . seq : :::::::::::: 1 

ATACTCAAGCTTGGTGACCGGCACCGCGATACGTTGCGGCAGGCATCTGGGCTGGCGGTGGTTCGCCGCTCCGAAGCC 
GTCGAACACCATCGCCAGCGCGGCTTCCACATCAACGACCATTTCGGCCAGCTTGCGGCGCATCAGCGGCTTGTCGAT 
GAGCGCCCCACCGAATGCCCGCCGCTGCCCGGCGTATCACATCGATTCGACCATCGCGCGGCGCGCGTTGCCGAGGGC 
GAACGAGGCGGTGCCCAACCGCAATCTGTTTGGTCAGCTCCCTCATGCGGGTTGATTCCTTGCCGTCCGGACGGGCCC 
GCGTCATGCGCTCGGTTCGCC (SEQ ID NO 233) 

::::::::::::: Rv227T7 . seq: :::::::::::: 

CCGTTGCGCAGCGTGAGCCGATAGTTGACATCCGGCTCGGTGAAGGTGAAATCGATGGCCAGGTCGAGGTCCCATGCG 

CGTGGGCCATTGATGCTGATCGCCAGGACGTCAAAGATTTGGTCCGGCGTCAGCTGGGCGAAAAACGTGGGCGCCGGG 

ACTTGCCCGGAGCTGCCCGGGTTCCCGTCGCGCAGCTCGGCGGCCCCGGTCAGAAAGAAATTGCGCCAGGTCGCACAC 

TCCGCGCCGTAGGCCAGCTGCTCCAGGGTGTCGGCATAGAGCCCGCGGGCCGCAGCGTGCTCGCTGTCGGCGAACACC 

GCATGGTCGAGAAGCGTTGCCGCCCAACGGGAAATCACCTGCGTCGAAAGCTTCGCGGGCGAGCT 

GATGCCACCCAACGCGT (SEQ ID NO. 234) 



Clone Rv228 

:::::::::::: : Rv228SP6. seq: :::::::::::: 

ATACTCAAGCTTGCGGATGTTACCCCTGACAGCGTGAACTATGTCNAAACACACGGCACCGGAACGGTGTTGGGGGAC 
CCCATCGAGTTCGAGTCGCTGGCGGCCACTTATGGCCTGGGTAAAGGCCAGGGCGAGAGCCCGTGCGCATTGGGGTCG 
GTCAAAACCAACATCGGCCACCTGGAGGCGGCCGCCGGTGTGGCTGGATTCATGAAGGCGGT<3CTGGCX^TGCAACGT 
GGGCAC7VTTCCCCGCAACTTGCACTTGACCCGGTGGAACCCGGCCATCAACACGTCGGCGACGCG^CT<3TTCK3T<5CC<5 
ACCGAAAGCGCCCCGTGGCCGGCGGCTGCCGGTCCACGCAGGGCTGCGGTGTCATCGTTCGGCCTCAGCGGGACCAA 

(SEQ ID NO. 235) 

:::::::::::: : Rv228T7 . seq : :::::::::::: 

ccggtaaccagatcagctcgtcgacctcactgccgggggtgaattccccaccggtgctgc<5cgctgcccagtagtgca 

ccttcttgacgcctcgaaaaggggagtcggtcgggtaggtcaccgtcaggagccgcctacccaggttggcgcggtgac 

cggtctcctcgagtatctcccgcaccgcccccaccggtgcggtctcgcccggatccactttgcccttgggcagcgacc 

agtcgtcgtaacgggggcggtgaatgacagcgatctcgaccggcccttccgaatcggcactgccgggtcgccagaaca 

ccgc^ccggcggcgtacacaatccggcccgc<:gagcgccggc<;ggcggacganttct 

caggtcaattcggccaagctgctcgcggtcgtggatgtggtc (seq id no. 236) 
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Clone Rv229 

:::::::::::: : Rv229SP6 . seq : :::::::::::: 

ATACTCAAGCTTGATGCCGCCGAAACCGAGCGTGAGCACGCCGCCACCCACCACGCGCGGGTCGGGCGCCGGGCCCGG 
GCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACCACCCGGCTGCGCTACGTCOAGCCATACCGGGCG 
GAGCTACATGGGCTCGGCCGCCCAGTGTTCGGGCCCTCTTTCGAGGTCGAGGTCTATACCGATTTGCGCATCCGCAGC 
CGCACCCTGGTCGTCTCGTACCGTGCCCTACCTCTGCTTGTCGGGCGGGGCCA (5£Q |Q NO 237) 

:::::::::::: : Rv229T7 .seq: :::::::::::: 

TCCGTACGGCCCGGGTACGCTTCGGTCGCAGTGTGCGAGTGATAGATGACGACCGGGACCTCGTCGGCATCTTCCATA 
GCCCGCCACACCTTCAGTTGCTCACCGGAATCCAACCGGTAGAAGGTCGGCGAGCGCTCGGCATTGGTCATCGGGATA 
TGCCGCTCGGGACGGTCAGAGCCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGGGTGGTCGCGACGCGCATGG 
GCCACCATCCATCCACCAGGTCTGCGCGAATCACCCGC (SEQ ID NO 238) 



Clone Rv22 

^ * * * O O C* V'*: d <W * * * - * « - • * 



::: :Rv22SP6. seq: ........... . 



GGACAGATTGCGAACATTGATGACAAAATAGAAATCATTGATGGT^ 
CCAAATTCCAATCAAGAGGCCCAAGCCCGTACGAATCAGCCCGGCAACGAGGGATT^^ 

CTGCTCTCGGGTTACACCCAAACAGCGCAATATGGCGAAAAACGGTCGCCGTTGCACGACATTAAATGTCACGGTATT 
GTAAATTAAAAAGATACCCACCAACAAGGCAATCAAACTGAGAGCGGTTAAATTGACCGTAAAAGCGTCCGTCATCTG 
TTTGACGGTGTCCCGTTGGGTNTCCGACGTTTCCATACGCACACCGGCCGGCAGTCTTTGTTGGATGCGTGTTGCAGT 
GGCCTCATCTTTGATGATCA (SEQ ID NO. 239) 

::::::::::::: Rv22T7 . seq ::::::::::::: 

GCCTGGCCCAGGTGAAGGCCGACCTCGACGCCAAAGCCGCTGATCCGGCACATGAGTCGGTGGACTGGGACTTGAAGT 
CGCTGCGATGGGCGTGGAACCGAGCC/^AAGATGACGTGGCGCCGTGGTGGGCCGAGAATTCCAAGGAGTGCTACTCGT 
CGGGGTTGGCCGATCTGGCCCAGGGCCTGGCTTAATTGGAAAGCTGGCAAGAACGGGACCCGCAAAGGCCGGCGGGTGG 
GCTTCCCGCGATTCAAATCCGGGCGGCGTGATCCTGGCAGGGTGCGGTTCAGCACCGGCACCATGCGCATAGAGGATG 
ACCGGCGCACGATC^CGGTCCCGGTGATCGGGCCGCTGCGGGCCTVAGGAGAACACCCGCCGGGTGCAACGCCACCTCG 
TGAGCGGGCGCGCGCAGATCCTGAACATGACCTTGTCGCAGCGGTGGGG (SEQ ID NO 240) 

Clone Rv230 

:::::::::::: : Rv230SP6. seq : :::::::::::: 

TAACTCAAGCTTCAAGTCCGCNGTCCGACCCTGTTCGACGGCTACCTGAATCAACCCGATGCCCCGCCGCGGCGTTCG 
ACCCGACAGCTGGTACCGCACCGGCGACGTCGCGGTGGTCGACGGCAGTGGGATGCACCGCATCGTGGGACGCGAGTC 
GGTCGACTTGATCAAGTCGGGTGGATACCGGGTCGGCGCCGGTGAAATTGAAACGGTGCTGCTCGGGCATCCGGACGT 
GGCGGANGCGGCAGTCGTCGGGGTGCTCGACTATTATCTAGGCCAGCGGATCGTTGCCTACGTAGTCGGCTCAGCGAA 
TGTCGATGCGGACGGGCTTATCAACTTTGTTGCCCAACAACTTT (SEQ ID NO 241) 

:::::::::::: : Rv230T7 . seq: :::::::::::: 

CCATGTCGCCCAACATATCGTCGATGTTCGCGTCGTCCGCCTCGCGCACGTGGTCTGTCACCAGTC7VACGTTAACGCC 
GCCGCACATGTCCTGCGGCCGGGCAAAAACGTGAAAAACGAGCGGGCGACTGCAATGTCATGACACCGACGCCGCCGA 
TGGGCCCAGGGTCTGGCAGATTCGATCTGTGCGGCCAGTGCCAGCAGCGTCGCCTCGTCATACGGCCGGCCGACGAGT 
TGAACCGACATGGGCATGCCGTCGCCGTCGAAGTCCCACGGC^CCAC<;GCCGCGGGCTGGCCGGTCAGATTCCANACT 
TGAAAGTACTGAAGCCGCTGCACCACCAG (SEQ ID NO 242) 

Clone Rv231 

:::::::::::: : Rv231SP6. seq: :::::::::::: 

CGAAAGCGTGAAACAGCTCGCGGCAGCCCCCGACGTGCTGCGTCGGATAGCCGGCGGGCGAAGATCAATTCCAGGCAG 
CTCCCGGACAATGCGGCTCTGCTGGCCCGGAACGAAGGACTCGAGGTCACCCCGGTGCCCGGGGTCGTGGTGCACCTG 
CCGATCGCACAGGTTGGCCCACAACCGGCCGCT*TGATGCCCGGTCGGC7VAGCCCGGGAGTTGCCAAACCCAGCGTGAT 
CNTGCTCNGCTCTNTANTTCGGCGAAGAAGTGGCTCGCCTGATCACCTACCATCGGCCAGGATCTGCGTGTCATCACA 
ACGCTCGCCAAGGAGGTTGTTGTG (SEQ ID NO. 243) 

:::::::::::: : Rv231T7 . seq : :::::::::::: 

TCCGCCACGCTTCGCGCCGCCCGGCATACGGCGCGTACCGATCTCCGCGTCATACACCGCGGGTAATCGCCGAC<SGTG 
CCGGTTCGCGAGCCGAAGGTGACGACGCTGATTGAATCGAGTTCCAGGTCCAGCGGGTGGCGCAGCAACGGCGCGAGC 
TCAACGACGTCAATCACGTTGTCGCTTTCTACGGTCACCGACCCGGTGACCGTAGTCGCCCGGTGCGCTCGGCCGAGA 
AGCTGCACCGCCACCACCGCGACACCGTCTTGCACGCGGACCCACCCCGGATCGGTTGTTGGCCAAGGTAATTGGGTC 
ATTCCATTTGACGGGACGCCGACCC (SEQ ID NO 244) 
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Clone Rv232 

::::::::::::: Rv232SP6. seq : : ::::::::::: 

CATTCTTTAACAGTTGTTTTGGGCTCGGCATGGTTAGCCAACGTTCTGCGGTCCACCATATCATCTTGGTCCGGTAGC 
GCTCGTCCGGGGTATGCTGCCGCCGGGATTCTCGCTGCTATTACTCCCCCCGAAGAACCGCCACCGGTCCAGCGCGTG 
GGCCGNCGCGGTCCCATCACAAACTGAACCCCCAACAGGGACATGCTTATCGGTAGGGCGCGCGCCAAGGCGGCAGCA 
ATCGCATCACTGCGCTCTGCGCGTCAGTATTAACCCACCCGGACTTCACTTCCACCACCCCGAATGGCGCCCGGTCAT 
TGATCATCTGGCGCACCGCGGATAA (SEQ ID NO. 245) 

::::::::::::: Rv232T7 . seq: :::::::::::: 

CGGTGTCCTGCAGTTGGTAGGCCTGCAGTTTGTGCATCATGCCGATGCCGCGGCCTCGTGGCCACGCATGTACAGCAC 
C^CGCCGCGCCCCTCACGGGCGAACATCGCCAGCGCGGCGTCCAGCTGAAGCCCGCAATCGCAGCGGCGTGACCAAAC 
ACATCGCCGGTCAAGCACTCCGAATGCACCGGACCAGCACGTCGTCACCGTCGGCGTTGGGCCCGGC<SATCTCGCCGC 
GGACCATGCGCGACATGTTCCACGTCCTCGTANATGCTGGTGTAGCCGATGGCGCGAAACTCCCGATGACGAGTCGGA 
ATCCGCGCCTCGGCGACCCGCTCAATGTGCT (SEQ ID NO 246) 



•Clone -RV233 -■ - - .: ^r-— " ' " * ~' " 

:::::::::::: : Rv233SP6 . seq: : ::::::::::: 

CGGCATCTGGCGGCTGAACCTGTTCTTGGGCAACATGCCGAGGATCGCCTCTTCCACCACGCGGTCGGGGTGGCGTTG 
CATTACCTCACCGATGGTGCGCTTGTGCAGGCCGCCGGGATACCCCGAGTGCCGGTAAACCATCTTGTGCTGCAGTTT 
GTCGCCGCTGATGGCGACCTTGTCGGCGTTGATCACGATNACNAATCACCGCCANCGACATTGGGGGCGAACGTCGGC 
TCGTGCTTGCCGCGCAGCAGGCTGGCCGCCGCGAGGCAAGGCGCCAACCACCACGTCCGTGGCGTCGATGACGTACCA 
CCATCGCGTGGTGTCACCCGCCTTGGGC (SEQ ID NO. 247) 

:::::::::::: : Rv2 33T7 . seq : :::::::::::: 

GCGGCAAAAATTGAAGCACTCNTGGCCACTNCCGCCGGGAGGGACAATCTCGGGCGGCTAGGGCTTCTCGCGGGAAGG 
CCCGAACGTACTGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCGAACATTCTGGGATGGCAGCAACCTGTTAGCAC 
CCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCGCCCCCGGGCGGCTACAGTCTGAAACGGGATGACCATC 
GATGTGTGGACGCCGCATCCGACNCAACGGTTCCTACACTGTGATATGTTCGCCTCGCTGCGCCGGTGGACGGTGGGT 

ctatcccgga (SEQ ID NO. 248) 



Clone Rv234 

:::::::::::: : Rv2 34SP6. seq: :::::::::::: 

CGCGTTGAACTGAAGGGGTGCCGCCCGGCTCGAGCAGGCAAGCCATTTGTTCGATGCGGTTACCGAAGATCTCTTCGG 
TGACTGCCCGCCGCCGGCCAGCTCGGCTCAGTGTCCGGCGTTGGTCGCCGCGGCGACAATCTTGGCGTCCACGGTGGT 
CGGGGTCATGCCCGCGAGCAGGATTGGCGAGCGGNCGGTCAGCCGGGTGAACTTCGTCAAGAGCTGACGCTGCGGTTG 
GGGAGGCGAATCATGGTCGGTGCGTAGCCTCGACTAGGCCCGGG (SEQ ID NO. 249) 

:::::::::::: : Rv234T7 . seq: :::::::::::: 

TGACAACGCGGCGGCGATTACCCCGCTACCGCAGCAGCATGACGCGGTAGCGAACACCGCCGGATGCAGCGCAGGTGC 
GTCGATGTGCTCACGGAATCGCCCCGGCACCGCGATCTCGAGGATCACCAGTGCCACCCCCTGCAGCGCGACACCGAC 
GATTCCGTACACCGCCACGCCGATCAGGCCCTGGGCCAGCTGATTGGAGCTGGCGTATATGGCGGCGATGGTGACGAT 
GGTCATCGCCTCTTACATTGTGGCGGCCAGAACCACGGCGTTGGGGCGGCGGTCGATGAACACTAGGCGACCANATCC 
CCGGGGTCAACAGGTTGACCATCC (SEU ID NO. 250) 



Clone Rv235 

:::::::::::: : Rv235SP6. seq: :::::::::::: 

CGCGGACATCCCGAACGAGGAC^CGCGACCGCTTCGGTGTGTGATCTATCAGGGCTCGCACCACGCGCAACCGCTTCC 
GGCTACCTAGACGCGGT (SEQ ID NO. 251) 

:::::::::::: : Rv235T7 . seq: :::::::::::: 

GCATGCGGGTGATGCCGTTCTCAGTGCGCAACAGCGTTCGACGCGGCATACCCAGCCGCACATGCCGTGCACGCCGGN 
GCCGGGGCGGGAATCT (SEQ ID NO. 252) 



Clone Rv2 37 

::::::::::::: Rv237SP6 . seq: :::::::::::: 

CTCAAGCTTCAGNCCNTCTAAGCGGTCTGCGCGGCGATCGCAAAGATCGCCCTTTGCCGGCGTTGGGGGCTTCTGCTC 
GGGGGTGTTGTAGACCTTCTCG7^CACCTCGGC^CCGACACCACCACCGTC<5GCTTGAACACCGCCAACATCGGCAGC 
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ANATCTTGATGTCCTGGTGAATCCACGGTGACTTTGGAGTGGAAGGCGGCCATACTGATCGCGCGCGCCACCACATGA 
GCTAGCGGCAGGAAAACCAGCAGCCGCTCACCCTTGCGCAGCAGCGTCGGGTGATATGCCTGGCGCCC 

::::::::::::: Rv237T7 . seq :::::::::::: : (SEQ ID NO. 253) 

AGTCGAANGTCAGTCCGGTCTCCTCTCCGACTACGGCCAAGAACTGGGGCGACGGTGTCAGTGCAGAACAGCGGAAAC 
TGGTGGCGCCCTAGGCGAGCGAACGCTCACAAACGGCGGTGACCGCTTCTGGTCGTGCACCATCGAGCCGTGCCCAGC 
CCGGCCGCGTGCCGTCAGCCGCATCCACTGGATGCCCTTCTCGGCGGTTTCAATCANGTACAGGCGACGTTCGCCACC 

ATCGTGCCGGGGCACGGTTAGCGAGAAACGCCGACTTCACCGATTGCCTCGGTGATGxxxxx /t >r-^ oir^x 

(SEQ ID NO. 254) 

Clone Rv23 

:::::::::::::: Rv2 3T7 .seq::::::::::::: 

AGCTTCGCGGCGTGGCGATCGCGGTTCAAGGCGCGCTCTTCGAGCACAACGAGCGAAGACAGCTCGGCGACGGAGCCT 

TTATCGACATCCGTTCGGGCTGGCTGACCGGCGGCGAAGAACTGCTGGACGCGTTGTTGTCGACGGTGCCGTGGCGAG 

CCGAGCGCCGTCAGATGTNCGACCGGGTGGTCGATGTGCCGCGGCTGGTGAGTTTTCACGACCTGACCATCGAAGATC 

CGCCGC^TCCGCAGCTGGCGCGGATGCGCCGGCGGCTG^CGACATCTACGGCGGCGAACTGGCT 

CCGCGGGGCTGTGCTACTACCGCGACGGCTCTGACAGCGTCGCCTGGCATGGCG 

AGGACACTATGGTGGCGATCGTC7VGGCTCGGCGCCACCCGCGTCTTCGCGCTGCGGCCGCGTGG (SEQ ID NO 255) 
Clone Rv240 

:::::::::::: : Rv24 0SP6. seq : :::::::::::: 

AGCTTCAGCTGATACTCGACCAGCCCCACTCGGGCCAATACGTGAATGTCTAGCATCTTCACCCGTTCACGGGCTANT 
CGAGTAGTAGACATTGATTAGCCTGAACGTACCTCCGACGCCAGCTGACGAACGGGTATGACGGATGGATTTCGTGGT 
GTCGCGCCCGAGGTCAATTCGTTACGGATGTATCTCGGGGCCGGATCGGGGCCGATGTTGGCGGCCGCGGCGGCCTGG 
GACGGACTATCCGACGAACTGGCGGTGGCGGCGTCGTGGTTTGGGTCGGTGACCTCGGGCCTGGCGGATGCGGCGTGG 
CGCGGCCCGCGGCGGTTGCGATGGCNCGCGCGGT (SEQ ID NO. 256) 

::::::::::::: Rv240T7 . seq: :::::::::::: 

CTGGTCATGGACGTTGCTCCGGTAGTGGCTCACTGCCGATCCTCCTCGTTGAGAGTGCCACCTCAGGGTTGGGTAGGG 
TTGGGTACTCGAAACCAAGTTACCC7VCCAGTAACACCGTCAAAATATATCCGTTGCATAGGTCAATGCAAGTTGATGT 
GAGCTACATTGCACCAACTAACTAACC7VACCGGTTGGGTTAGCGGTGATCCTGGCCGTGTCGGTCCTCTCACCTGCGG 
TGATAGCGATCAAATGAAGAATATGCGGAGTCTAGGGCGGCAGCGCCTGGCANCGTAGATCATCGGCTCACGCGGATG 
CGGCCTCTTGGTACGGACATGCGCGCG (SEQ ID NO. 257) 

Clone Rv241 

:::::::::::: : Rv24 1SP6. seq: :::::::::::: 

CTCGTGAGTAGCACCCCTGTAATTTGGGATCGGCAAAAAGGCGAATCACCGCGTGGCCACGACACGCCGGGAGGGACN 
ATCTCGGGCGGCTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCG 
AACATTCGGGGATGGCAGCAACCTGG (SEQ ID NO. 258) 

::::::::::::: Rv2 4 1T7 . seq :::::::::::: : 

GGATCAACTACCGGCCAACGGTGATTCTTGGGCGCCGCTGACGCGCGAACGACCCAGCGACACATTCAGCAGATGGCC 
AGCGCGTGCCGGGCCACGATGTTGGTGCTCGGCGGCTACTCCCATGGTGCGGCNCGTGATCGACATCGTCACCGCCGC 
ACCACTGCCGGCCTCGGGTTCACGCAGCCGTTGCCGCCCGCAGCGGACGATCACATC (SEQ ID NO. 259) 

Clone Rv243 

::::::::::::: Rv24 3SP6. seq: :::::::::::: 

AGGACCGTCAGCACGGCGACGTGCTACTCGCCGAGCAGTGGGAATCGCTCTGCAGCAAACCATTACTCTGCGCGACGT 
TCGAGATGACCTTCTGAATGGACGGATCTACCTGCCGCGCGACGACCTGGACCGCGTATGCGTCCGCCTCCGCCTGGA 
CGACACCGGGGCACTCTATGACCCCGACGGACGGCTCGCGGTACTGCTGCGGTTCACCGCCGACGCCCGCACGGTACG 
CGTCGGGACTGCGCTGAGTCCANCCTCGACGCCGTAGCGCTGCTGCTGTGCGGCCATGTCTGGCATCTACCGCCGTCG 

ctcccttga (SEQ ID NO. 260) 

:::::::::::: : Rv24 3T7 . seq : :::::::::::: 

cgactctgttggccactgcgggtcgatcttgcggccgccccggtcgtggaacgcccaggtcacccggcggcgcaccgc 
ggtcagcgcgtcgttggccagcgtggtcacatggaagtggtcgacgacgagcttggcgttgggcagcagcccgggcgt 
gcggatcgccgaggcgtatgcagcggcggggtcgatggccaccgtactggatgctctcccggaactgcggtgtgcgcg 
cttgcagccatgccagcaccgccgcgccgccgcggccttcatgctgcccataaaccctgataccggccaggtcgacna 
accngtatcccacggtcaaccc (SEQ ID NO 261) 
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Clone Rv24 4 

::::::::::::: Rv24 4SP6 . seq :::::::::::: : 

CACACGGACGGCGGTGCGGACGCAGCTGACGCGCATGGTGGTCAGCATCGCGGCCGGTCTGCTGTTGTATGCCTACTT 
CGCGCCGCGCAAATGCTGGTGGGCGGCGGTGGTGGCGCTCGCATGGCTGGGCTGGGTGCTGACGCAACTCTCGAACCA 
CACCGGTGGGTGGGCTGGGCTATGGCCTGCCATATCGGCCTGGTGTTCTACN (SEQ ID NO 262) 

::::::::::::: Rv24 4T7 . seq ::::::::::::: 

CCGATATCCGAGCCGATAGCTGGCGGGCTCGGGTGGTNGCCAGCGGCGCTGCGACGAAAGTGTGACCGTCATGAAACA 
GACACCACCGGCGGCCGTCGGCCGTCGTCACCTGCTCGAGATCTCAGCATCCGCAGCCGGTGTGATCGCGCTTTC<SGC 
GTGTAGTGGGTCGCCGCCCGAGCCCGGCAAACGCCGGCCCGACACAACCCCGGAACAGGAAGTCCGGTCACCGCGCC 

(SEQ ID NO. 263) 

Clone Rv2 4 5 

::::::::::::: Rv24 5SP6 .seq::::::::::::: 

GCTTCAGGACAAATTGNATCCCTATGCACCCGTTGTCACGCCGATGAGTGAAGACTGCACGCAATCGCCGGAATCCGG 
GAAAACCCTGCACAAGCGAAATCy\ACCGGAGGCTGACAAGGCAACGTCG 

GCAGAAGGCGCCTCGTCCGGTCCATCTACGCCGAGCAC7VCTGGTGATAGCGCCATCGGCATCGGTGCGGGCACGGTGG 
AGACGAACGTCCGCNGGCGTCTGGGTCAGTAACCCGCCGACCAGTTCTCGGGC7VAGCTGGTCAACATCGGGCGCCACG 

tctccaac (SEQ ID NO. 264) 

::::::::::::: Rv24 5T7 . seq: :::::::::::: 

gtttggcggccttattgcactgaggtcgtcaattgacccacagcggaaatgccgactattcgcaggcctccttcgcct 
tggctgccggagatgggctccgcgggaaccgcatgcaggtatatgacctcggtttctcgggtgctaccgcgtgccttg 

TCGAGGATGAACTCGGCGTTGGAATTGTCCAGCCGGCCCAATTC^TCGAGCGCAGATTCGTACACATGGCC<^3CGGCG 
ACATACCTTCACCGTGGATCTGCTCCACACGGACCGCCCTGTCGGGATCTGCTCACGGGTAAAGGAATTA 

(SEQ ID NO. 265) 

Clone Rv24 6 

::::::::::::: Rv24 6SP6 . seq : :::::::::::: 

GCGCACTCCTCCTTATCGCTCCGCTCTGCATCGTCGCGGCGCGGTCAGGTGCAAACGCCTTCGGGGGTGGGGGTCCTG 
CGGAGCACACCGGATACGGAGCGCAACGCGTCGCGTTGTGCGGGCAAACAAGTGTGCAGGNNCCAATGCCATGTCCAG 
CAGCTTATCAGTGTCGAACGTGCGAACGTCGCGCCTTCGCCGGTGCCTGAATCTCTACAAG (SEQ ID NO. 266) 

::::::::::::: Rv246T7 . seq: :::::::::::: 

CGCTGAAAGCCACCATTCGCGGGTCGGGCGCCGGGCTCGGGCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCG 
CGACACCACCCGGCTGCGCTACGTCGAGCCATACCGGGCGGAGCTACATCGGCTCGGCCGCCTAGTGTTCGGGNCCTC 
TTTCGAGGTCGAGGTCGA (g EQ jq N0 . 267) 



Clone Rv247 

:::::::::::: : Rv247SP6. seq: :::::::::::: 

TGTTUVTTTGGGATGGGCT^AAAAGCAAANCACCGCGTGGCCACTVAACGCGGGGAGGGACAATCTCGGGCGGCTAGGGCT 
TCTCGCGGGAAGCCCGAAACGTACGGCGTTTCAACACGTCGCGTCGCCTCCGACGCGAAATTCGGG (SEQ ID NO. 268) 

::::::::::::: Rv247T7 . seq: :::::::::::: 

CTTGGGCAACATGCTGAGGATCGCCTTTTCACCACGCGGTCGGGGTGGCGTTGCATTAGCTCACCGATGGTGCGCTTG 
TTGCAGGCCGCCGGGATACCCGAGTGCCGGTAAACCATCTTGTGCTGCA.GTTTGTCCC<3CTGATGGCGACCTTGTCGC 
GTTGATCACGATGACGAAGTCACCGCCATCGACATTGGGGGCGAACTCGGCTTGTGCTTG (SEQ ID NO. 269) 



Clone Rv249 

:::::::::::: : Rv24 9SP6 . seq : :::::::::::: 

GCATGCTTCATTATCTAATCTCCAGCCGTGGTTTAATCAGACGATCGAAAATTCATCCAGACGGTCCCAAATAGAAAG 
ACATTCTCCAGGCACCAGTTGAAGAGGTTGATCAATGGTCTGTTCAAAAACAAGTTCTCATCCGGATTGAACTTTACC 
AACTTCATCCGTTTCATGTACAACATTTTTAGAANCATGCTTC (SEQ ID NO. 270) 



Clone Rv24 

:::::::::::: : Rv24SP6. seq: :::::::::::: 

ATACTCAAGCTTGATGCCGCCGAAACCGAGCGTGAGCACGCCGCCAGCCACCACGCGC-GGGTCGGGCGCCGGGCCCGG 
GCCGCGAGGCTGCTCCGCTCGGTGATGGCACGCGACCGCGACACGACCCGGCT<3CGCT^ 

GAGCTACATCGGCTCGGCCGCCCATTGTTCNGGCCCTCTTTCGAGGTCGAGGTCTATACCGATTTGC3GCATCGG 

(SEQ ID NO. 271) 
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::::::::::::: Rv2 4T7 . seq ::::::::::::: 

TCCGTACTGGTCGGGTACGCTTCGGTCGCAGTGTGCGAGTGATAGATGACGACCGGGACCTCGTCGGCATCTTCCATA 
GCCCGCCACACCTTCAGTTGCTCACCGGAATCCAACCGGTAGAAGGTCGGCGAGCGCTCGGCATTGGTCATCGGGATA 
TGCCGCTCGGGACGGTCAGAACCTCGGGTCCG (SEQ ID NO. 272) 



Clone Rv251 

::::::::::::: Rv251SP6 . seq: :::::::::::: 

GTTCTCGCACGATTTCGGATTAGCGGGATGGTCTCAATTGGGTATGCGGGGAAGGCGCTGACATTCGCCGCGATTAGC 
TGTTTGATGGACCGGGGGTGATTTTTGATCACGGAAATGGGTGTTTATNCAGGTCGCACGCTTTCATCCGGGGCGGAA 

cg (SEQ ID NO. 273) 

::::::::::::: Rv251T7 . seq ::::::::::::: 

gggtgtgcctgctgtgtatgcacggcatacggacatccttcccctgaagacccgcggtcgaacagccacgtgtccatc 
atcantoggtc^ccccggcc^gggcgacggcacg 
r gctgcgagcaaaacagctc^ 
CTG (SEQ ID NO. 274) 



Clone Rv252 

: Rv252T7 . seq: :::::::::::: 
ACTACCCGGCCAACGGTGATNTCTTGGCCGCCGCTGACNGCGCGAACGACGCCAGCGACCACATTCAGCAGATGGCCA 
GCGCGTGCCGGGCCACGANGTTGGTGCTCGGC^GCT'ACTCCCANGGTGCGGNCGTGATCGACATCNTCACCGCCGCAC 
CACTGCCCGGCCTCGGGTTCACCAGCCGTTGCCGCCCGCAGCGGACGATCACATCGCTTTTATTTNNTNTTCNGGAAT 
CCCTCGGGCCGCGCTGGCGGGCTGATGA (SEQ ID NO. 275) 



Clone Rv253 

:::::::::::: : Rv253SP6. seq: :::::::::::: 

ACGTCGGGANACTGTTCGCGTTCATCCTCGTCTCGGCGGATTGGTCTGCTGCGCCGGACCGACCGATCTTCAGCGGGG 
GGTCACGCTCCGTGGGGTGCCGTTACTTCCGATCGCCCAGTGTGCGCGTGCTGTGGCTGATGCTGAACCTCACCGCGT 
TGANTTGGATCGGTTCGGGATCTGGCTGGTGGCCGGAACGCNATTTATGTCGCTACGGGCGCCGGC (SEQ ID NO. 276) 

::::::::::::: Rv253T7 .seq :::::::::::: : 

GCTCAAAGGCACTACTGGCACCAAGGCCCACACGTCACCTGTGACTCCTGCGCCGACCCGCCCGAGGTCTGGCCGTTA 
CACCGAACGGGCGAGCCGGGAGTTGGTACCATCGAACAAGACAAGGTGCATGGGCGGAGTTGTTCCGCCACTTCGTCG 
ATGACGGGTC (SEQ ID NO. 277) 



Clone Rv254 

:::::;:::::: : Rv254SP6 . seq: :::::::::::: 

CGATACCGGCTGCTTACCGAGACATCCACC^TGCCACCCGAATGACCGCACGC 

CCTTGCAGGTTCCGCGATTGGAATTGCCGACGGTCTCTGACGGCGTCGACCTTGGCAGCCTCTACGAGCTCTCGGAAT 
CACTTGCCCAGC^GGGGGTTCGATGAGTGTCACACCGAAGACCTCGATATGGGCGCAATCCTGGCCGACACATCCAAC 
CGGGTGGTTGTGTGCTGCGGCGCCGGTGGGGTCNGCAANACACTACCGCGGCCGGGCTGGCGTTGCGCGCGGCCGAAT 
ATGGCCGCACTGTGGTCG (SEQ ID NO. 278) 

::::::::::::: Rv254T7 . seq: :::::::::::: 

CGTCGTCGTCGTGGTATGCGATAGCCATCCCGTCGGGCTACTCGCCATCACCGATCAGCTTCGCCCCGAAGCCGCCGC 
GGCGATTTCCGCTGCGACCA7^CTGACCGGGGCC7^LACCGGTATTGCTTACCGGCGACAACCG<5GCCACCGCCGATCG 
GCTCGGTGTACANGTTGGCATCGACGACGTACGGGCCGGGCTACTGCCGACGACAANGTCGCAGCCGTGCNGCN<SCTG 
CAAGCTGGAGGTGCCAGATTGACCGTGGTCGGTGACGGTATCAACGACCTCCGGCCTTAGCGGCCGCGCATGTCGCAT 
CGCCATGGGCAGCGCCCGAC (SEQ ID NO. 279) 



Clone Rv255 

:::::::::::: : Rv255SP6 . seq : :::::::::::: 

GCACGCAATCGAAGTCACCC7VAACCGGGCGGGCC7VGGCGTCTNACGCCACGTCNACCAGCCGCAACCTCAACCCGGCC 
ACGGCGAGCTCCTGATC^GGCCGAGGCCATCGGTGTCTACTTCATCGACACCTACTTCCGCT , C<X^GCAATATCCGC 
GCGAACTCCCGTTCGTCATCTGCTCCG7^AGTATGCGGCACGGTGGANGCCGTC<;GCCAGGGGTTAC 



(SEQ ID NO. 280) 
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::::::::::::: Rv255T7 . seq ::::::::::::: 

TCGACTGTGTGGCCACAGATCACGCCCCGCATGCCGAGCACGAGAAATGCGTCGAATTCGCCGCGGGCCGGCCGGCAT 
GCTCGGGTTGCAGACGGCATTGTCGGTGGTGGTGCATACAATGGTGGCGCCGGCTTGTTGANTTNGGCGCGATATCGC 
GCGGGTGATGAGTGANAACCGGCGTGCA (SEQ ID NO. 281) 

Clone Rv2S7 

:::::::::::: :Rv257SP6. seq: :::::::::::: 

GAACCTGACACCCTGGTCACGGGTGAGCACGGACTTGATTTCTTCNCTATTGGTCGGCGCTGTTGAGCACACCACGCC 
GCTGACGGCCGTCGCGTCCTCGCTGTGCTCGGTCTGGTGGAGCGCGCTGCCCGCGGCCNAACATCNTAAATCAAGCGT 
ATTCGTCAACAGATATCATCAATGTCGGCGCTGGACTATTCAAATCATCGATATACTGGTGACCTGGTCCTTCGCCAT 
CGATCAATGGCGATAGTCACGCAAATCGTCACGGACATCGTCGGCGTCCCAGCTGGCCCGTGCCAACAGATGCTGCAA 
CCCATCGGGGTGGTATCACCGCGGTGCTCGGCGATGGTCCACAATTCTTGCGGTCCAAGCCCNAAACATCCCGGGCAT 
GAATTCACCGGCATGCGCN (SEQ ID NO. 282) 

:::::::::::: :Rv257T7. seq: ::::::::::: : 
CTATCGTACCCGCGCCGGTCACCTTCTGGATATCGCCGGCCT 

CAAGTTCCTGGCTCATATCCGCGAATGCGACGCCATTTGTCAGGTGGTGCGGGTGTTCGTCGACGACGACGTGACTCA 
TGTCACCGGACGGGTCGATCCCCAGTCCGACATTGAGGTCGTCGAGACCGAGCTGATCCTGGCAGATCTGCAAACCCT 
GGAGCGGGCCACGGGCCGGCTGGAGAATGAAGCGCGCACCAACAAGGCGCGCAAGCCGGTCTACGAAGCGGCACTGCG 
TGCCCAGCANGTGCTCGACGCCGGGCAAGACGCTGTTCGCCGCGGGGGTGGATGCCGCCGCGTTGCGCGACTGAAACT 
GCTGACCACCAAGCCCTTCCTGT (SEQ ID NO. 283) 



Clone Rv258 

::::::::::::: Rv258SP6 . seq : :::::::::::: 

TACTCAAGCTTCAGGCCGCCACGTCCGCCGTCCGTCGGCGACGTGACCTCGAGCGCCGAGTTCGACTCGACATCGCCG 
CCGGCGCATGCCGACATGAACGCGGCACTCACCGCAAGCCCGTCGGACGTCAGGTCGATCGACTCCGCTTCAAGCACC 
GGATCGTCCGGGCAACTCGCGGCCTCGGCCTGTGCGAACGGCACACCCGTCGTGGCGGCNCCCCGCGCGGAACTGGGC 
TCATCACGGTCGTTGCGAGCCGGTCGCGTCACCGCGTACCGACGCCGTC (SEQ ID NO. 284) 

:::::::::::: : Rv258T7 . seq : :::::::::::: 

CCGACATCGAGTGGGCTCGCAGTGACTTGGCGACCTCCAAGCCACCGGTACCCGCCGCGCGGCAAGCCAAGGACGACG 
ACGGCCTTGCCGGATAGCTGCGCCAGGCGTTGCGCCAACTGGCGTCCAGCGTCGCCACGATCGTCAAAGAGCTTCATC 
TGCCGAGTGTGTCGCCATCTCATGGCTCCAAATATGGAATTAGGTCCCTGGGCCGACTGACGACAGTCCCTCAGCGAC 
CGGATTGCGCATCCCGCCTTGTACGCTACTCCGCAAATCCCGGGCTTGCGTCCGCGGAAGC<5AACTCGGCGGCGCTAC 
GTGGTGGTTCACTTCGGCCGTGCGCACTCGGATCGACGGGCCGATGGTGGCCGGGCCCGCGCGCTTCTTGGTCATCCG 

ATTGAGT (S EQ ID NO. 285) 



Clone Rv259 

::::::::::::: Rv259SP6 . seq : :::::::::::: 

ATACTCAAGCTTGTCGCGGTAAACCGCACGCAGGGCGGTGGGTGCGGTGTCAAAGACACCCACACTTCTTTGCGGTTC 
GGTGATCTCGACACCGGCCGCGAGCCGACCACCATGCGCGCGTAGATCGGCGATCAGCGCGTCGGCTATCGCCTGGGT 
GCCGCCCACCGGAATCGGCCAGCCGACCGAATGGGCCAGCGTTGCCAGCATCAGTCCGGCGCCGGCCGACACCAGTGA 
CGGCAACGGTGAAATCGCGTGGGCGGCAACGCCGGTGAACAACGCGCGGGCATCCTCGCCCGCCAAGGACCGCCAGGC 
AGGGTGCCTGGGCCATCATCCGCAGCCCGA (SEQ ID NO. 286) 

:::::::::::: :Rv259T7 . seq: :::::::::::: 

TGGACTCATAACGATCGGGTCAGCGACGCGCC7VACACGAACGGCCGGACGAGTGGGCCAGGGTCGCGCCTCCCCTACA 
AACAGGATCCGTTGCCTGCGAGCGACAGGCTCCGGTGCGGCGTTGGGCGCCGTGCTCGTCCCAGCGTCCGGTCCCGGG 
TCGCCGGCGACGCTTGTTTCCTCCATACTCGCCCCCTAATCTCGAGGCAGCCCGTACCCGCAGGCAACCTCCCAAAAA 
TGCAATCCCCCT^AAATGCAATGCGTCGAGCTATTTCTCACACCGACCGCTAGTTGCGGATCAGAAATCCGTTGGGCGC 
GGAAGTCCAGCCGAATTTGTTCTCCCGCTCCGCATCATGCTTGTAATCGTTTGGAAATCATCCTCATATGCCTCGATC 
GCTTCATAGGTCAAGCCCAAACCCGGCAGGATGGGTGGCC (SEQ ID NO. 287) 



Clone Rv25 

:::::::::::: : Rv25SP6 . seq : :::::::::::: 

CTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGA7\ACAGCTATG 
ACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTAGTGGTTGCGCACGTAAATTCGTCAGGT 
GACC^TCCCCTGCTGTCTCACTCGCCTCACAGCGACCACCACGGCTGGOGCTC^ 
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CAACCGGTGACGGGGGTGTCTTTCCGCGGCTAGGGCGCCTTATCGTCCGAAGGCCGTGGGTGGTGATCGCCTTCTGGG 
TCGCGCTTGCGGGTCTGCTTGCGCCGACGGTGCCGTCCCTGGACCGATCTCCCAGCGGCATCCAGTGGCGATTCTGCC 

atcgg (SEQ ID NO. 288) 



Clone Rv261 

::::::::::::: Rv261SP6w. seq: :::::::::::: 

atatgccttgctgagcttttcggatcgcagcgagtcgtacccgcgccggtcaccttcgtggatatcgccggcctggtc 
aagggggcgtccgagggagccgggctgggtaac^agttcctggctcatatccgcgaatgcgacgccatttgtcaggtg 
gtgcgggtgttcgtcgacaacgacgtgactcatgtcaccggacgggtcgatccccagtccgacattgaggtcgtcgag 
accgagctgatcctggcagatctgcaagccctggagcgggccacggggcggctngaa (SEQ ID NO 292) 

:::::::::::: : Rv26lT7 . seq : :::::::::::: 

gacaccctggtcacgggtgagcaggactcgatttcttcgctattggtcggcgctgttgaggcacagcacgccgctgag 
gccgtcgcgtcctcgctgtgctcggtctggtggagcgcgctgcccgcggccgaacatcgtaaatcaagcgtattcgtc 

AACAGATATCATCAATGTCGGCGCTGGACTATTCAAATCATCGATATACTGGTGACCTGGTCCTTCGCCATCGATCAA 
TGGCGATAGTCACGCftGATCGTCACGGACATCGTCTGCGTCCCAGCTGGCCCGTGCCAAC^^ 

GGGTGGTATCNCCGCGGTGCTCGGCGATGGTCCAACAATTCTTGCGGTCCAAGCCCGAAACCATCCGGCCATGAGTTC 
ACCGGCATGGCGCAACGGCTGGTGCCGGGCAAAACGCGGCGCGATCGAATTC (SEQ ID NO 293) 

Clone Rv262 

:::::::::::: : Rv262SP6 . seq: :::::::::::: 

TGTAGAAGGTGGGTCCCGTCCAACTTCGCGGCGGCGGCGCGATATGCCTTGCTGGTCTTGCTC^TTTGATATGCAATC 
TATGGGTCGTGGTTACTCAACGGGCCGAAGCTGGCCCTCCCACGGGTAGGGTCCTATTCGACGGTGATGTCC 

(SEQ ID NO. 294) 

:::::::::::: :Rv262T7. seq: ::::::::::: : 

CCCGAATCCGGTGGCCGGCAGGGGGCCTGGCGACGTGGACACCTTCTAACTTGTCTTTACC<jGTCACTGTTGCACCCC 
AACACCTTTAACGACGTGGACGGACGTTACATCGGATTCGACGGTGTCATCCACAGCGTTGCCATTGGGCACACCCAC 
TACGCCAATTTCTCCGACTGGGACACCTACCGCAGCCTCGCCCCACTGCAGGGACTGTTGTTCCCGCAACGGGCCATC 
GACATGATCCAGTCGTTGGTGACCGACGCGGAGCAGACTGGTGCGTATCCGCGTTGGGCGCTGGCGAAATTCCGCCAC 
CGGCATGAT (SEQ ID NO. 295) 

Clone Rv263 

:::::::::::: : Rv263SP6 . seq : :::::::::::: 

TTGAGATGCTGGTCGGGATGCCGATGGTTGGAACATGGTCCCCTGGCGTCGAATACGCGCGAGCGCATGAGCTCACCG 
GTTCGGAACAACGTATCGAAGAACTCGCACTGCTGGCAGATGGTATCTCCGATGTGGTTGTAATTTGTATCCCAACTC 
TAACTGTGCTATCGGATCTGCGTGAATA (SEQ ID NO 296) 
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::::::::::::: Rv2 63T7 . seq ::::::::::::: 

CGTAATCACGATCCCGCTGAGACACTTGACCTTACGGCCGAAGTGACTTCGCTGCTGCTATGCCGACACCCGATTTCC 
ATACGCTGCTGTACACGACGGCCGGGCCGGTGGCCTCCATCACGCTCAACCGCCCGGAACAGCTCAACACCATCGTCC 
CGCCCATGCCCGACGAGATCGAGGCCGCTATCGGGTTGGTCGAACGCGACCAGGACATCAAGGTCATCNTNCTGCGCG 
GTGGCGGGCGCGCCTTCTCCGGCGG (SEQ ID NO. 297) 



Clone Rv264 

::::::::::::: Rv264SP6 . seq: :::::::::::: 

CAAGCTTTVAGCTGGTTCCGGCCACTCCATGAGCCGTAGTGCAATGGTTCGTGCACGGCGAGGCCGAACTTGCCATAT^A 
CATCCCTGACGAAAGTCTCCGGCAAGCCGATTGCTTCTTCGGGCCGCTTCTTGTGGATTGTCCGATAACCCGGTCCCT 
CATGCTGGAAGTTGTGCGCACTCTTTCCTTCCGCGATGTGGGCTAACGACTCGTCATTGAGCAAGT^AGTACGTGCACA 
GGCATCGTCCGCCGGGCTTCAGCACGCGGGAGATCTCGTCCAGATAGTGCTCCACGTCCGGNGGGAAACATGTGGGTG 
AACACCGAGGTNAGAAACACCNCATCCAACGACGCATCCGGGATATGGAAAGCGAAA (SEQ ID NO 298) 

::::::::::::: Rv264T7 . seq: :::::::::::: 

tatggtcttcgtcgacc^gtacgtcgtaggcgcc^tgagccagcgactgaagccgcgccatgcctgcac<;gcccgctc 
atccagcgaggcggccatctcccgcagatagcctgccgcctcggcgcgcacgctgtccggatcgcgtccgagctcgtc 

GGCCAGCGCACGCAGCCGCTCGTCATACCATCGGGCATCCAGCAGTTGGGTAACCTCAACGGGGTCGGTCGCTAGCGG 
CGTCATTGATTCAGCAACAATACCGATGCGCTGCAGCAACTTTCGCAGTCCGATGCGGCCCACCTCCCGTGCAGTCAC 
TGGCTAGCCCCCGTCATGCCGGTTGTGTCGATGGCACGGCAGCGGGCTCGTAAACCTGCGGTCTCAGCTCGCTGG 

(SEQ ID NO. 299) 

Clone Rv265 

::::::::::::: Rv265SP6. seq: :::::::::::: 

GCTTAGCGGTCTTGCTCGAACCGACATTGCGTGCCACTCATGAGCGGGTGGCGGTCGCGGTGCTTACACATCT 

(SEQ ID NO. 300) 

:::::::::::: :Rv265T7 .seq: :::::::::::: 

GTATCTGGCGCCTCTCGAATATCCTTGAACGTCCCGCGGTGCCACCCAGATAGATCGCAGCGCCCTGCAATGGAGTTC 
CCTTTATGGCCTCTCTAGCCTCCCGCTTGATCGGCTCGACCCGAGAGATGCCCTCGGGCGTTGCGGGATCTCCCTCCA 

(SEQ ID NO. 301) 

Clone Rv266 

:::::::::::: : Rv266SP6 . seq : :::::::::::: 

CTTCACGCCGATCCGCGACCGCGAACGCGACGGTGACGGTGGGCGACAAGGTTCGGTTGGTCGCCGCGGCGCTGGGCG 
ATATCAGCTCACCCGGTTTCGAGGTGTTCGGCGACCGGACGGTGCTGCAGACATTCTTGAGCGTCCTCGACCGGCCCG 
ATTCGGCCTTCAACATCGTGACGCCGTATTTCGGCGGTACCGCTCGGCGCCGAGTCGAAGGCGGCCTGAGCTT^AAGCC 
GGGGATTGGGGGAGTGGTAAAGAAGTTCGGTGACTTCGGTTGACGGACTGGACGGGCTCGATCTGGGCGCGCTGGACC 
GGTATCTGCGTTCGCTGGGGATCGGGCCNACCGCNANTTGCGTTGCGANCTGATTCCGGTGGAGCTCCAATCTGACTT 

ccgg (SEQ ID NO. 302) 

:::::::::::: : Rv266T7 . seq: :::::::::::: 

gcagctaccgaccctagcgacgagtgtgttcgcagcgtcgaatgtgt^acgttcggcgtgattcggcgcgcgggttccc 
gctctcagcgcacgttcggcgccgaggnggctagtccctggttaagcaatgtctcggtcgccgccagcagcgcgcatg 
tcgccaacccgtcnaccgcgttgcgcatgtccggtaccgacggaaacgacggcgcgatccggatgttcttgtcgtccg 
gatcctttcgatacgggaacgaccccccgcctcggtcaccgcgataccaacgtccttagccaangctacngtccggcg 
cgcggtcccgggc^acacgtcgaagctgatgaantaaccacccttgggctcggtccwvgangcgatcttggactcctt 
aaccgctgatncaa (SEQ ID NO. 303) 



Clone Rv267 

:::::::::::: : Rv267IS1081N60 . seq : :::::::::::: 

tccccatcggcgccggaccgtttgaaagtccaagcacggdtgggatggaatcgacgacagttgagcgccgtcggtggc 
cgtggtcagcagctgttcgcgt^acgcaccaggtcacatcccttcgacatctcaccgacgtggcacgggcgacatcaac 
aggtvagattgacgaatccctcgcaggcgcggcacgtccgcaggcct^acgccaactacggggccaccagcgatcctccg 
ctc^cgcaccagcccaagccaggctcanccacccaagtcggcccgcgctctccctcgccccctgctctccggggcctt 
gttaaacaactaccggaagtccaccaatcctcgctgcatctcgacacc<;tccgcctcactcccttcctcccgcccctc 
tccacacnacacacctcttgcattaaggtcacggagcggtcacttttcgtcggacgaaattccc1aatccggccgctcg 

CCGCCAGAGAT (SEQ ID NO. 304) 



:Rv267SP6.seq 
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CGGAAAGTGGATACTCCCAGCAGGTAGCAGGTCGCCACCACGCTGGTCAGTGCGCGTTCAGCTCGCTTGCGGC-GCTGC 
AGCAGCCAGTCCGGGAAATAGCTGCCCTGGC^CAGCTTGGGGATCGCGACGTCGATGGTTGCGGCACGGGTGTCGCAA 
ATCACGGTGGCGGTAGCCGTTGCGCTGATTGGACCGCTCATCGCTGCGTTCGCGGTAGCCCGCCCCGCACAGGGCGTC 
GGCTTCAGCCCCCATCAAGGCGGCGA (SEQ ID NO. 305) 

:::::::::::: : Rv267T7 . seq: :::::::::::: 

GGCCGAGTCCAGCACTTCGCACTATGTGCAGACCAAANACCCGGTGGTCGCCGCGCTGCGGCAGCGGCTGGCAACGGC 
GCCGGTGATCACCGAGTGGTGCGNAGTTGCCGACCGGCAGTTCGCCGCGGGCTTACTACGAGAAGGGCCTGCGCGACG 
TCATCAGGTATCACGTGTCGATGACGTCGAGCGTTAACTTCCCCGACCAGACGGCGACCTCGCCGATGGACCCCGCGT 
TGTACCTGGTGTGGGCGCAAGCTAACGCCGCCGCANGCTATCGGTACTCGGTCGAAGCGCAGCCGGGGTCGCAAGCGC 
TAGCGGGCAAGGTCGCGACGATCTCGGTCACCTGGACCAACTACGGCGCTGCTGCCGCCACCGAATAGTGNGTGCCCG 
GCTACCGGCTGGTGGATTCCACGGGACATGTGGTTCGGACCTGCCGGCAGCGGTGGAACTGAAGANGCTCGTCT 

(SEQ ID NO. 306) 

Clone Rv2 68 

. . • Rv268SP6 . seq: ::::::::::: ; , 

AGCTTC^^GGACATCGTCATCGCGACCAAAACCGCGAGCTAG 

GAGCGCCGCTGCCGGCAGGCCGATTAGGCGGGCAGATTAGCCCGCCGCGGCTCCCGGCTCCGATTACGGCGCCCCGAA 
TGGCGTCACCGGCTGGT7VACCACGCTTGCGCGCCTGGGCGGCGGCCTGCCGGATCAGGTGGTATATGCCGACAAAGCC 
TGCGTGATCGGTCATCACCT^ACGGTGACAGCAGCCGGTTGTGCACCATCGCNAACGCCACCCCGGTCTCCGGGTCTGT 

can (SEQ ID NO. 307) 

:::::::::::: : Rv268T7 . seq: :::::::::::: 

GCTCGCGGTCCAGCAGCAGACGTGTCTGACCCCGACGCCCGGCCGCCGGTACCGAAACCGGATCGGCCCGCCGATGGC 
CGCGGCCACGGCGTCTGCCTTACCCGGCCCGGATACCAGCAGCCACACCTCGCGGGAACGCTGAATCGCCGGCAGGGT 
CAAGGTGATTCGGCGTGGCGGCGGTTTCGCGAATCGTCCACCGCCACCACCATGCGGGTGCTCTCGAAGACGCGGGGC 
TGTGCGGGAACAGCGAGTTAATGTGGCCCTCGGGCCCCATGCCCAGCAGGTGGACGTCGAAATTCGGCCCGGGTCACC 
TGGTGCGGCACTGGCGGCC ( SE q NO. 308) 



Clone Rv269 

:::::::::::: : Rv269SP6 . seq : :::::::::::: 

AGCTTGTCGATCGTCCGGCAGCGTCCGGCGAGTCAAGTCGAAGCCAGTCCGGTCTCCTCTCCGACTACGGCCAAGAAC 
TGGGCGACGGTGTCAGTGCATACCAGCGGANACTGGTGGCGCCCTAGGCGAGCGACCGCCTCACAAACGGCGGTGACC 
GCGTTCTGGTCGTGCACCATCGAGCCGTGCCCATCCCGGCCGCGTGCCGTCAGCCGCATCCACTGGATGCCCTTCTCG 

GCGGTTTCAATCAGGTACAGGCGACGTTCGCCANCATCGTGCCGGGGCANGG (SEQ ID NO. 309) 
:::::::::::: : Rv269T7 . seq: :::::::::::: 

TTGGTGATCATCGNCCCAACGACCCCGAGGCGATGTTCTTGCACACCGAGGAGTGTCGCAAGCTGGGGCTGGCCTTCG 
CCGCCGATCCGTCTCAGCAGCTGGCGAAGCTGTCGGGGTGAGGAAATTCGCAGGCTCGTCAACGGTGCTGCTTACTTG 
TTCACCAACGACTACTAATGGGATCTGCTGCTGTCCAAGACCGGCTGGTCAGANGCCGATGTGATGGCGCAGATCGAC 
CTGCGGGTGACCACATTGGGTCCTAAGGGTGTCGATTTGGTAGAACCTGACGCACCACCATCCACGTCGGCGTTGGTC 
CCCGAAACAGCCAGACCGA (SEQ ID NO. 310) 



Clone Rv26 

::::::::::::: Rv26SP6. seq: :::::::::::: 

ggctcgtatgtt gt gt ggaattgtgagc ggataacaatttcacacagga7\acagctatgaccatgattacgccaagct 
atttaggtgacactatagaatactc^gcttgattttgatcat 

tggttatcgtgggtaccgtcgtgctttccatgggcgcctctttcgggctttccgtattggtctggcaggacattctgg 
gtatcgagttgtactggatggtgttggcgatgtcggtgatcctgctcctggcggtgggatccgactacaatctgctgc 
tgatttcccggttg7vaagaggaaattggggccggattgaacaccggaattatccgtgccatggctggtaccgggggag 

TGGTGACGGCTGCCGGCATGGTGTTCGCCGTTACCATGTCGTTGTTTGTGTTCAGCGATTTGCGAATT 

(SEQ ID NO. 311) 

::::::::::::: Rv2 6T7 . s eq ::::::::::::: 

CAGGCATGCAAGCTTGGCGTGCCGTTCCAACCCGAATTGGCTTTCGGCGCCATCGGTGAGGACGGCGTGCGGGTGCTC 
AACGACGACGTCGTCCGCGGGACACACCTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTA 
CAACGCCGCGCGGAACGCTTCCGCCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGGGGTGATCGTCGATGAC 
GGCATCGCCACCGGAGCGACGGCCAAGGCGGCGTGCCAGGTCNCCCGGGCGCACG (SEQ ID NO. 312) 



Clone Rv270 
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::::::::::::: Rv27 0SP6. seq :::::::::::: : 

GGCATCTTGGCCGCCATGTTAGCCACACTGCCACCGGCTATAGAAGCGATGCGCACCGTCCTCCCAGCACATTGCGGC 
GCTCCTCCCTGGAAAGCAAGATAACCAAGCTCATGCCGTGGTTGTGGGTGGCGTGGTTTGGTTTG<5GTAACTTTGG 

(SEQ ID NO. 313) 

:::::::::::: :Rv270T7 . seq: ::::::::::: : v 

TCGGCTT^ATAATCGTCGACGCCGGCCTCCTCTGCAATCGCCTTGGCGGTCGCCGGGTTGTCACCGGTGATCATCACGG 
TGCGGATGCTCATTCGGCGCATTTCGTCGAATCGTTCCCGTATGCCCACCTTGACGATGTCCTTCAGATGGACGACGC 
CGATGGCCCGCGCGCTGCTGTTATCGGTCCATTCCGCAACGACTAGGGGTGTCCCCCGCCGGAGCTGATGCCGTCGAC 
AATGGCACCCACCTCCTCGGTGGGGTGGGCACCGTGATCGCGAACCCACTTCATCACCGCAGCCGCGGCACCTTGCGG 
ATTCGACGGATG (SEQ ID NO. 314) 

Clone Rv271 

:::::::::::: : Rv27 1SP6 . seq : :::::::::::: 

CTCAAGCTTGGAGGCGTGGCGATCGCGGTCCAAGGCGCGCTCTCCGAGCACAACGAGCGAAGACNGCTCGGCGACGGA 
GCCTTTATCGACNTCCGTTCGGGCTGGCTGACGGCGGCNAAATAATGCTGGACTCGTTGTTGTCGACGGTGCCGTGGC 
GAGCCGAGCGCCGTCAGATGTACGACCGGGTGGTCTATGTGCCGCGGTTGGTGAGTTTCCACGACCTGACCATCGAAG 
ATCCGCCGCATCCGCTGCTGGCGCGGATGCGCCGGTGGCTC7VACTAATTCTACGGCGGCGAACTGGGTNATCCCTTCN 

ccaccgtcgg (SEQ ID NO. 315) 

::::::::::::: Rv2 7 1T7 . seq: :::::::::::: 

cctaggtctvaccgtaccgtcatcggatcggggtcgaccgcacagatggactggagcttcggcgaggtcatcgcctatg 
cctcgcggggggtgacgctgaccccgggtgacgtgttcggctcgggcacggtgcccacctgcacgctcgtcgaagcac 
ctcaggccaccggaaatcattcccgggctggctgcacgactgcgacgtggtcaccctccaggtcgaagggctgggcga 
gacgatgcagaccgtccggacgagcggcactccttttccgttggctcttcggccgaatccggacgccgaacccgaccg 
gcgcggggtc^acccggcaccgacgcgggtgccgtttacccgcgggctgcac^aatcccgacgggtatgggctttgac 
ctgccgacggggga (SEQ ID NO. 316) 

Clone Rv272 

:::::::::::: : Rv272SP6. seq: :::::::::::: 
AGCTTGGCGTGAC^CCAACAC^GGGC^CTTAAGATGGCAATGCGCCGC^^ 

TGCCGAGGGGAGAACAATGCGAGCACGGCCGCTGACGTTGCTCACCGCTTTGGCGGCGGTGACATTGGTGGTGGTTGC 
GGGCTGCGAGGCCCGAGTCTAGGCCGAAGCATATAGCGCGGCCGACCGCATTTCGTCTCGACCGCAAGCGCGACCTCA 
GCCGCAGCCGGTGGAGCTACTGCTGCGCGCCATCACGCCGCCTAGGGCTCCGGCGGCGTCGCCGAACGTCGGGTTTGG 
CGAACTGCCTACCCGGGTCCGGCAGGCAACCGAT (SEQ ID NO. 317) 

:::::::::::: : Rv272T7 . seq: :::::::::::: 

TCATGCCGTTGGACCGACCATCGGAGTTAGTTGCCGAACCGCGGGACCACCGCAAGCACCCGGTCCTGGTCGCGCACC 
GCGTCGGCCAACCGCTTGAGCACCACCACGCCGCAGCCCTCGCCGCGCACGAATCCATCCGCGTTGGCGTCGAAGCTG 
TTGCATCGGCCGGTCGGTGACAGCGCCGACCACTTGGACAGCGCGATGGCGGTGAACGGTGACAAGGTGAGCTGCACC 
CCGCCCGCCAATGCCACGTCGGTTTC^CGCAGGCGAAGCTCTGACACGCCAAGTGAATTGCCACCAGCG^ 
AAGCGGTATCTACGGCGATGG (SEQ ID NO. 318) 

Clone Rv273 

::::::::::::: Rv273SP6 . seq: :::::::::::: 

GGGTCGACTTTCTGC^AGGCGAGGCTACACCGTCGTCGTCGTGGTATGCGATAGCCATCCCGTCGGGCTACTCGCCAT 
CACCGATCAGCTTCGCCCCGAAGCCGCCGTGGTGATTTCCGCTGCGACC^AACTGAACGGGGCCAAACCGGTATTGCT 
TACCGGCGACAACCGGGCCACCGCCGATCGGCTCGGTGTTCAGGTTGGCAT (SEQ ID NO. 319) 

:::::::::::: : Rv273T7 . seq: :::::::::::: 

AATCCGAAATCCTGACCGATACTTG7VACCTGGTCTCGTTCGGCAATAACTCGTCGGCGTGCAGGACGCGGCGCAAACG 
TACTTCGGCATCAACGCGTCCGACCTGAATTGGCAGCAAGCGGCGCTGCTGGCCGGCATGGTGCAATCTAACAGCACG 
CTCTTCCCGTACACCAACCCCGACGGCGCGCTGGCCCGGGCGGAACGTGGTCCTCGACACCATGATCGAAAAACCTTC 
CCGGGGAGGCGGATGC (SEQ ID NO. 320) 



Clone Rv274 

:::::::::::: : Rv274SP6 . seq: :::::::::::: 

TTCCGAATTTCGGGTCCNGGTCATATGACCCTCATGGAAGAAGAAGCCGCCGCCCCCCGCCCGTGGGACGGCGAATOA 
AAACC CT CACCCAGGCC GCATTGAACGCCGAC7VAGAGGGTGGAGCAGGTCGAAGACGTCCTGGAGGGTCTGGGTAAGA 
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CCATGGCCGAGCTGAACAGCTCGCTGTCACAGCTGAACAGCACCGTGGAGCGCTTGGAGGACGGTCTGGACCATCTCG 
AAGGTACCCTGCACAGCCTGGACGATCTCGCGAAACGGCTCATCGTGTTGGTCGAGCCGGTGGAAGCCATCGTCGATC 
GGATCGACTACATCGTGAGCCTCGGCGAAACGGTGATGTCACCGCTGTCGGTC (SEQ ID NO 321) 

:::::::::::: : Rv274T7 . seq: 

NCTCGATCTTGGGGTACGTTCGATGAGGCTGCTGACCAACAACCCGGCCAAGCGGGTGGGACTGGATGGATACGGATT 
GCAC^TC^TCGAGCGCGTGCCGCTGCCGGTGCGGGCC^ACGCGGAAGAACATCCGTTACCTGATGACCAAGCGTGACA 
AATTGGGGCACGACTTGGCTGGGTTGGACGATTTTCACGAATCCGTGCATCTGCCCGGAGT^ATTCGGCGGTGCCTTGT 
GAAGGTGGCGCCGGGGTGCCGGATCTGCCGTCGCTGGAT,CGTCTGGTGTGCGGCTGGCGATTGTCGCCAGCAGCTGGC 
ACGGAAAGATCTGCGACGCGCTGTTGGACGGCGCCCGGAAGTGGCCGCCGGGTGTGGCCTCGATGACCGACTGTGGTT 
CGGGTGCTCCGCGCGATCGATAT (SEQ ID NO. 322) 



Clone Rv275 

::: :::::::::: Rv275SP6 . seq : ::::::::•:::: 

TCATCCCGACCAAAACGCGAGCTAGGTCGGCATCCGGGAAGCATCGCGACACCGTGGCGCCGAGCGC.GCTGCCGGCAG 
GCCGATTAGGCGGGCATATTATCCCGCCGCGGCTCCCGGCTCCGAGTACGGCGCCCCGAATGGCGTCACCGGCTGGTA 
ACCGC^CTTGCGCGCCTGGGCGGCGGCCTGCCGGATCAGGTGGTAGATGCCNACAAAGCCTGCGTGATCGGTCATCAC 
CAACGGTGACAGCAGCCGGTTGTGCACCAAGCGCGAACGCCACCCCGGTCTCCGGGTCTGTCCAACCGATCGACCGCC 
CAAGCCCACATGAACAAACCCCGGCATCACGTTGCCGATCGGCATACCGTGA (SEQ ID NO. 323) 

:::::::::::: : Rv275T7 . seq: :::::::::::: 

TTGGCGGGTTGGCCCAGCAGCCCGCCGGTGACGGCGACGATGCTGGGCTGGTTGCGGCCCTGCGCCACCGCGGCTTGC 
ATGCTGGTTGGCTGTCTTGGGACGATCCCGAAATAGTCCACGCGGATCTGGTGATTTTGCGGGCTACCCGCGATTACC 
CCGCGCGGCTCGACGAGTTTTTGGCCTGGACTACCCGCGTGGCCAATCTGCTGAACTCGCGGCCGGTGGTGGCCTGGA 
ATGTCGAGCGCCGTTACCTACGTGACCTGATGGATCGGGGGGTGCCGACCGTGCCCGGCGATGTGTATGTGCCGGGAN 
AGCCGGTCCGGTTGCCACGCAAAGGCCATGTCTTCGT-CGGTCCGACCATCGGTACCGGGACACGGCGCTGTATTGCCC 
GGTTCGCTGCCGAGTTCGTCGCGCAACTGCACGCNGGCGGGCCAGCGGTGCTCGTTCANCCCGGAGGTTCCGGTGACG 
ATGATCGTGTTGGTCTCCCT (SEQ ID NO. 324) 



Clone Rv276 

:::::::::::: : Rv276SP6 . seq : :::::::::::: 

GTAGGAGAGAACAAAGACCGTCGATAGGACACGTGTTACGCCGGTAGCTGTCATTGGTATGGGGTGCCGCTGCCGGGG 
GGCATCTACTCACCCGATCGGTTGTGGGAGGCGTTGCTGCGGGGCGACAATCTGGTCACCGAGATCCCCGCCGACCGC 
TGGGACATCTACGAGTACTACGACCCCGAACCCGGCGTGCCCGGACGCACCGACTGCAAATGGGGCGCGTACCTCGAT 
T^ACGTCGGCGACTTTGATCCCGAGTTCTTCGGGATCGGGGAGAAAGAAACGATAGCGATCGATCCGCAGCACCGCTTG 
TTGCTGGAAAGGTGCTGGGAAGCCATGGAACAGGGCGGGCTAACACCGAACCATATGCCTCCCGACANGGGTTTTCGT 

ggggtt (SEQ ID NO. 325) 

:::::::::::: : Rv276T7 . seq: :::::::::::: 

CGAACTGAGCCCATAGAAAGGCAGCGACTAATTCGCTGGGCAT^ATAGGAAGACCCTTTGTCCTGCCACGTATATTTGT 
CGACCTCGTTGCGAAGGAAGCGGCTGCGATTGGTGCCCTTTTCCCTGGAGAATCTCTGCCCGGAGCAGGAAGTCTTAT 
GAGTTGACAAGCAGGGGCGCCGCCTTCGCCGGAAATCACATTCTTGGTCTCGTGAAATGAGAGCGCTCCCAGGTCGCC 
GATGCTGCCGAGCGCCCGCCCACGATACGACGCCATCGCGCCTTGGGCCGCGTCTTCGACCACCGCCAGGTTGTGGTG 
CGTGGCGATCTTCATGATCGCGTCCATCTCGCAGGCCACCCGGCATAGTGAACGGGGACCATGGCCTCGGTTCGCGGG 

TGAA (SEQ ID NO. 326) 



Clone Rv277 

:::::::::::: : Rv277SP6 . seq: :::::::::::: 

CTTAGACGCCACCTCCGGGCCGAGCTCCACGGGGTGGATAAGTACGGCCGGATGTGGCCGCAATGGGAAGTTGTTGCC 
CGCTTGACTGTCCGGGTTAACGCCGGATTCCACCACATCCCCTTGCGAAAGGCCGTTGGGTT (SEQ ID NO. 327) 

:::::::::::: : Rv277T7 . seq: :::::::::::: 

GATCGCGATCGTCGATGTGGCCATCCGGCTTGGCGTCGACCCGCGTAAGGCAGACCAGATGGTTCGCGGCACGGTCAA 
CCTGCCACACGCACTGGTAAGACTGCCCGCGTCGCGGTATTCGCGGTTGGTGAAAAGGCCGAT-GCTGCCGTTGCCGCG 
GGGGCTGATGCTGTCGGATCGACGATCTGATCGAGAGGATCAGGGCGGCTGGCTGGAATTCGATGCCGCGATCGCGAT 

ACCGGATT (S EQ ID NO. 328) 
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Clone Rv278 

::::::::::::: Rv278SP6. seq: :::::::::::: 

AGCTTACGCCGCTTTCGCTTCNGATTTGGGACGCCGCATCGAAAGCGCAGTTGGAAGCGCGGCGCCCGGCTGGTCGA<3 
CTGCTCAAGCAGCCGCAATCCCAGCCCATGCCCGTTGAGGAGCAAGTGGTTTCGATCTTCCTGGGCACCGGCGGTCAC 
CTGGACTCGGTGCCCGTCAAGGATGTCGGCGGTTCGAAACCGAATTACTGGACCACATGCGGGC (SEQ ID NO. 329) 

::::::::::::: Rv2 78T7 . seq ::::::::::::: 

CGACGGGACCTCGTCGCATCTTCCATAGCCCGCCACACCTTCAGTTGCTCACCGGAATCCAACCGGTATAAGGTCGGC 
GAAGCGCTCGGC^TTGGTCATCGGGATATGCCGCTCGGGACGGTCAGATGCCCTCGGGTCCNGCCAGCACTCCTCAGG 
CTTCGTCGGGGTGGTCGCGACCGCATGGGCCACATCGCATTCACCAGGTCTGCGCGAATCACCAGCACGTANACGGTT 
CCTTTCCTAAGCAAC7VCCGAAATTTCAGGACCCGAATGCTCCGGGAAAACATGTCACGGTAAGTCCGGTATTCCGGGT 
ACCGGTTGAGCATTGA (SEQ ID NO. 330) 



Clone Rv279 

:::::::::::: : Rv2 79SP6 . seq : :::::::::::: 

CGGCATCGGTTTGGGCTGTCACCAGCAGTTGGTAGTTCTTCACTACTGTTGTTCGAGCGTCGAGCCGCCGCGCGTGTC 
GAGGTCGCCGGACGCGTACCCGCCAGGCCGGTCAGGGTGCCCTTCCAGTCCACGCNGCTGTGGTCGGCTAACCGCTTA 
TCTTCAATCGAGACNATCGCCAGCTTCATCGTGTTGGCGATCTTGTCCGAGGGCACCTCGAACCGGCGCTGCGANTAC 
AGCCACGCGATCGTGTTGCCCTTCGCGTCGACCATCGTCGATACCGCAGGCACTTGCCCCTCGAGCAGCTGGGCCGAT 
CCGTTGGCAACGACCTCAGAGGCACGATTGGACATCAGCCCTAGCCCGCCTGCG (SEQ ID NO. 331) 

::::::::::::: Rv279T7 . seq :::::::::::: : 

CCGTCGANGCCGCCGACTTGGCTTGACCGACACCAACATGGCCTGAGGGTGTTCAACAAGACCGTGGCCGACGGGCTG 
AACATCACCATGAGCGGCATGAGCCACGCCACCGAGTTCATCATGTTGATCGCCGAAAACCATTGGCGGGTAGCGGAA 
GAACGGTCGAGGTGCTCTACACCGAGTATTCGAAGTCGAAAGGCCAACCGCTGCTCAACGGCGTCAACATCATTTTCG 
ACGGGTTTCTGCGAGGGAGGATGCCACGATGAACTGGATCCAGGTGCTGTTGATCGCGTCGATCATCGGGTTGCTGTT 
CTACCTGTTGCGGTCGCGCCGAAGCGCGCGGTCCGTGCCTGGGTCAAGGTGGGCTATGTCTTGTTCGTGCTCCCGGCA 
TCTATGCCGTGCTGAGA (SEQ ID NO. 332) 



Clone Rv27 

:::::::::::: : Rv27SP6. seq: :::::::::::: 

TTACACGNCCTGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGAC 
CATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTTTTGAGCGTCGCGCGGGGCAGCTTCGCCGG 
CAATTCTACTAGCGAGAAGTCTGGCCCGATNCGGATCTGACCGAAGTCGCTGCGGTGCAGCCCACCCTCATTGGCGAT 
GGCGCCGACNATGGCGCCTGGACCGATCTTGTGCCGCTTGCCGACGGNGACGCGGTANGTGGTCAAGTCCGGTCTACN 
CTTGGGCCTTTGCGGACGGTCCCGACGCTGGTCGCGGTTGCGCCGCGGAAAGCGGCGGGTCGGGTGCCATCAGGAATG 
CCTCACCGCCGCGGCACTGNACGGCCAGTGCCGCGGCGATGTCNGCCATCGGGACATCATGCTCGCGTTCATACTCCT 

cgacc (SEQ ID NO. 333) 

Rv2 7T7 . seq : • s ::::::::: : 
(^GGCATGCAAGCTTTGTCACACCAAGTGTTTCGACCAGGCGCTCCATCCGGCGAGTGGATACTCCCAGCAGGTAGCA 
GGTCGCCACCACGCTGGTCAGTGCGCGTTCAGCTCGCTTGCGGCGCTGCAGCAGCCAGTCCGGGAAATAGCTGCCCTG 
GCGCAGCTTGGGGATCGCGACGTCGATGGTTGCGGCACGGGTGTCGAAATCACGGTGGCGGTAGCCGTTGCGCTGATT 
GGACCGCTCATCGCTGCGTTCGCGGTAGCCCGCCCCGCACAGGGCGTCGGCTT(^GCCCCCATCA7VGGCGG 

(SEQ ID NO. 334) 

Clone Rv280 

::::::::::::: Rv280SP6. seq: :::::::::::: 

AGCTTAGCCAGTTTTTCTACTCTTGGGCCCACACCCACAGTGCTTCGACGGTACGGTCACCCATGATGGCCATCCAGT 
TGGCATCGGTGAGCTGATAAATGCCAGCTGGTTTCGCCAACCCGGTAGCGATCTTGGCGCGCTGCTTGTTGTCACTGA 
TACCTATCGAGCT^AGACAGCCCGGTTTGCGACAAGATGACTTTTCGGATCTCTTCGGCGACTTCGATGGGGTCGTCGG 
GAGTCCCGGGCGCCACCGCGAGGTAAGCCTCGTCCCAGCCCCATACCTCGACCGGGTATCCCAGGTCGCGCAATAACG 
CCACCACCTCCTCGGACGCCGCGTTGTAGGCGGCTGGGTTCGACGGCAAGAAGTGGCCTCAGGGCATCGTCGGCGCGG 
TCCCAACGGCNTGCCGGCGCGCACACCGTAGGCGCGGGGCTC (SEQ ID NO. 335) 

:::::::::::: : Rv280T7 . seq : :::::::::::: 

CCGGCGGAACTCAGACGTGCTGGTGGTGCGGCATGGCACCGCGGGCAGCT^AAGCGCACTTCTCCGGGGACGACAGCAA 
GCGACCGCTAGACAAGAGGGGTCGTGCGCAGGCAGAAGCGTTGGTACCACAGCTGCTGGCGTTCGGCGCCACCGATGT 
TTATGCCGCCGACCGGGTGCGCTGCCACCAGACGATGGAGCCACTCGCCGCGGAACTGAACGTGACCATACACAACGA 
GCCCACCCTGACCGAAGAGT CCTACGCCAACAAC CCCAAACGCGGCCGACACCGAGTGCTGCAGATCGTCGAGCAAGT 
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AGGCACACCCGTGATCTGCACGCAGGGCAAGGTCATTCCCGATCTGATCACGTGGTGGTGCGAGCGCGACCGTGTGCC 
CCCGACAGTCCCGCAATCGCAAAGGCAGCACGTTGGTGT (SEQ ID NO 336) 

Clone Rv281 

:::::::::::: : Rv28lSP6 . seq: :::::::::::: 

GTATGGTCAGCTGTCCATCCGGCGCTGTCGGCCGAGCTGCCAGATCTCGTCAGCCGTAACCGGGTTGCGGGATCCACG 
CGTGCGGGTTGTCTAC (SEQ ID NO. 337) 

:::::::::::: : Rv2 81T7 . seq: :::::::::::: 

CCGACTTTCCGCGGGTACCCGCTCAACTTTGTGTCNACCTCAACGCCATTGCCGGCACCTACTACGTGCACTCCAACT 
ACTTCATCCTGACGCCGGAACAAATTGACGCAGCGGTTCCGCTGACCAATACGGTCGGTCCCACGATGACCCAGTACT 
ACATCATTCGCACGGAGAACCTGCCGCTGCTAGAGCCACTGCGATC<;GTGCC^TCGTGGGGAACCCACTGGCG7^ACC 
TGGTTCT^ACCAAACTTGAAGGTGATTGTTAACCTGGGCTACGCGACCCGGCCTATGGTTATTCGACCTCGCCGCCCAA 
TGTTGCGACTCCGTTCGGTTGTTCCAGAANGTCAGCCCG (SEQ ID NO. 338) 

Clone Rv282 

:::::::::::: : Rv2 82SP6. seq: :::::::::::: 

GCACCGATGTCGGCGAGCACTTCGTCAACTTCCAGGGGTGCCCGCACCAAGTATTTCGACGAGTATTTCCGTCGGGCC 
GCCGCCGCCGGTGCGCGGCAGGTGGTCATCCTGGCGGCGGGGCTGGGACTCGCGCGCGTACCGGCTGCCTCGGC 

(SEQ ID NO. 339) 

:::::::::::: : Rv282T7 . seq: :::::::::::: 

TGCACCCAACTTACTGAGCATGCTAACGCTGGTCGTGCGGGTCTT<3TTCCCGCGTGTCGGCAGGGCACACGCTCGGGG 
CGTAGCTGGGAGAGGCCCCGGTCAAGCCCGGAGAGCAGTGGTCAGTCCGCCAGCTTGACCGACTTTCGATGAGAACGC 
GCTTCTCGCCGTATTGAACTGGCGTGCTGACGGTCGCTGAGCAGCGCTCGCCGAGTGCGGCCGCTGATTCTTTCATCG 
AGCCAGGACGCGCATTCGTGTTCGGCCGC (SEQ ID NO. 340) 

Clone Rv283 

:::::::::::: : Rv283SP6 . seq : :::::::::::: 

AGCTTACGGCCGGTCGACGCGACGAGTGGTTCATGACACCACAAACCGTCAACGCCTACTACAACCCGGGGATGAACG 
7VAATCGTCTTCCCGCAGCGATTTTACAGCCACCATTTTTCGATCCGCAGGCCGACGAGGCCGCCAACTAC-GGCGGGAT 
CGGGGCGCGTGATCGGGCACGATGATCGGGCACGGTTTCGACGATAGGGCGCC7 3 AATACGANGGCGACGCAATCTGGT 
CNATTGGTGGATCGA (SEQ ID NO. 341) 

:::::::::: : : : Rv283T7 . seq: :::::::::::: 
ATGTCGTGACGTCACC^CAATCGCGAGGACCCAATCATGCCG 

CAGCTCGATCGCAGCGCGGAGGTGCCGGCCGCCAGTTGATTCA.CGAACAGGGTGAGGTCATAGGCGGGCAGGATAGTG 
ACGAACGCAAGAC CTATATCTGCCGT CGGAGTAAGAATCGAGTAGCCGGTCGACCAACGGAAGCGAAAGT^TC CGCGA 
TGTTGATGAGCGTCGCCGGTTGTGGCGGCGGTGGC (SEQ ID NO 342) 



Clone Rv284 

:::::::::::: : Rv284SP6 . seq : :::::::::::: 

AGCTTCACCAGCGTGCCGATGCTGTTCGCNACACCTCCCTACTATGCGCAATTCGCCGACACGGGTGGCATCAACACG 
GGCGATAAGGTGGACATCGCTGGGGTGAACGTCGGGCTGGTGCGCTCGCTGGCAATCCGCGGCAACCGCGTGTTGATC 
GGATTCTCGTTGCCCGGCAAGACAATCGGGATGCAAAGCCGGGCAGCAATTCGCACCGACACCATTCTTGGCCGTAAG 
7^CCTGGAAATCGAACCCCGCGGTTCGGAGCCGTTGAAACCCAACGGTTTCCT<X^CGTTGGCGCAGAACACTACGCCA 
TACCAAATCTATGACGCGTTCGTC (SEQ ID NO. 343) 

::::::::::::: Rv284T7 . seq: :::::::::::: 

CTGCCGCGGTGGCGGTCAGCGCCTGGCAAGTCACCGCACCGCCGTCCGGTTCATCGGCAGGCTCCCCCGAAAAGGGCC 
CTGGCAACAGAAGGTGATCAATGAGCTCCCGCAGACCTTCGCCGATCTGGGACCGACATACGTGAAGTTCGGCCAGAT 
CATCGCGTCCAGCCCGGGAGCATTCGGTGAGTCGCTGTCGCGGGGAATTCCGCGGCCTGCTCGACCGGGTGCCGCCCG 
C7WU\ACCGACGAGGTGCACAAGCTCTTCGTCGAGGAACTCGGCGACGAGCCGGCCCGGCT<;TTCGCCTCCTTCGAGG 
AAGAACCGTTCGCGTCTGCGTCCATCGCCCAAGTGCACTACGCGACCTGCGCAGCGGCG7VAGAAGTCTGGTCAAGATC 
CACGGCCGGGCATCCGCCGCCGCGTTT (SEQ ID NO 344) 



Clone Rv285 

::::::::::::: Rv285SP6 . seq: 
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GATCGTGCCGGCCCCCCGGCGGCAGTAGCAGATCAGCTCGTCGAAATCGCGGCAACCAGTCCAGTCGATTTCCATACG 
GGCGCCGTCAATCAACTCTGCG7VACATCGCGATCGGCACCGGAAACCGGCGAGCCGCGTCAGCCAGCGCAACCAGCAC 
CGGGATCGGATGAATCATCAATATTATCAAGTGATTTCCTGATGGCATCGAGCTCGGTGATCTTGGTCTCGGGGGCCA 
GCTCGCCGTCGGCGACGTCGTCGATCCGGCGGCCGAGCGCATAGACCGCAAATAGTGCCGCTCGCTTTTCGCGCGGCA 
AGAGTCGGATGCCGTAATATANGTTTCTGGCGGCCGTGCGCGTGATCNACTCGGTGATTCGATACGCCTGTTCATCTC 
GGTCATGCCGTCCTC (SEQ ID NO. 345) 

:::::::::::: : Rv28ST7 . seq: :::::::::::: 

GGTGGCGCAATGACCGAAACCACCCCAGCCCCGCAAACCCCGGCGGCCCCGGCCGGGCCCGCACAATCGTTCGTGTTG 
GAGCGGCCCATCCAGACCGTTGGGCGCCGTAAGGAGGCCGTGGTACGAGTGCGGCTGGTGCCCGGCACCGGCAAGTTC 
GACCTCAACGGCCGCAGCTTGGAGGACTACTTCCCAAACAAGGTGCACCAGCAGTTGATCAAGGCACCCCTGGTCACC 
GTGGATCGGGTGGAAAGTTTCGACATCTTTGCCCACCTGGGCGGCGGCGGCCCGTCGGGTCATGGCCGGCGCGCTGCG 
CCTGGGTATCGCCCGGGCATTGATTCTNGTATCGCCGGATGACCGGCCCGCGCTG7VATAANGCCGGCTTCTTGACCGT 
GATCCACGCGCCACCGAACGCAAA (SEQ ID NO 346) 

Clone Rv286 

::::::::::::: Rv286SP6 . seq : :::::::::::: 

CACAATAGATTACTCAAGCTTCGAACCAGCGGCCTTATCACGTATCCCCGCTGAGACCTTGACCCTTAGGGCCGAAGT 
GACTTCGCTGCTGCTATGCCGACACCCGATTTCCAGACGCTGCTGTTACACGACGGCCGGGCCGGTGGCCACCATCAC 
GCTCAACCGCCCGGAACAGCTCAACACCATCGTCCCGCCCATGCCCGACGAGATCGAGGCCGCTATCGGGTTGGCCGA 
GCGCGACCAGGACATCAAGGTCATCGTGCTGCGCGGTGCCGGCCGCGCCTTCTCCGGCGGTTACAACTTCGGCGGCGG 
GTTCCAACATTGGGGGCAT (SEQ ID NO. 347) 

::::::::::::: Rv286T7 . seq: :::::::::::: 

TCAGGACGCTTATGGTTGGCAGATGGTCGCCCTGGCGTCGAATACGCGCGAGCGCATGAGCTCACCGGTTCGGAACAA 
CGTATCGAAGAACGTCGCACTGCTGGCAGATGGTATCTCCGATGTGGTTGTAATTTGTATCCCAACTCTAACTGTGCT 
ATCGGATCAGCGTGAATATCGAGATATTGCGAATGCGATGACAGGCCGCCATTCGGTTTATTCGCTTACGCTTCCCGG 
GTTCGATTCGTCTGATGCACTGCCGCAAAACGCGGATATGATTGTTGAAACCGTATCTAACGCAATTATTGATGTGGT 
AGGCGGCAGCTGCCGTTTTGTGCTGTCGGGCTATTCATCGGGTGGGGGTGTTTGGCTATGCCCTCTGCTCCCAT 

(SEQ ID NO. 348) 

Clone Rv287 

:::::::::::: : Rv287SP6 . seq : :::::::::::: 

CGCAGCTGTCGCCGATCTGGTCCGGAATACCTAGCTCCAGGTTCTGAGTGGAGATGAGTGCGGCCATCGAAGTGTTGT 
CAATGTACTCCAGGATGTCAGGTGCCAGGCCGCTGGCGAGGATCTTGGGCACCGCCGCCATGACTTGGTCGAAGTCGG 
CGAACGGGGCGAGCACGCTGGCGTCGTGGTC (SEQ ID NO. 349) 

:::::::::::: : Rv287T7 . seq : :::::::::::: 

GTAGTTCGTTCATCCAAACACAGTGCGGTACCGGCTCAAGCGGATCACCGACTTCACCGGGCGCGATCCCACCCAGCC 
ACGCGATGCCTATGTCCTTCGGGTGGCGGCCACCGTGGGTCAACTCAACTATCCGACGCCGCACTGAAGCATCGACAG 
CAATGCCGTGTCATAGATTCCCTCGCCGGTCAGAGGGGGTCCAGCAGGGGCCCCGGAAAAGATACCAGGGGCGCCGTC 

ggaccga (SEQ ID NO. 350) 



Clone Rv288 

:::::::::::: : Rv288SP6 . seq: :::::::::::: 

TCCGCTCGCTTCTCCGAGAGGTTGAGTGCCAACGCTCTGCCGATGCCCGAAGCCGGCCCCGGTGATGACGGCGACCTT 
GCCTTCGAATGAGCTCATTTGACTACTCCCCGTGGTTGTCCCTGCGATTGGTGGAGGTGGCCGCGCAGCCTTGCCCCG 
AGGTCGGCGATCGCGTCTCGGGCTTCGGGGAGCAGACTGACCTGCAGATGGAAGTCGTGCCACATGCCCGCGAACCGG 
CGATGCTCGATGCTTGTTTTCGAAGCGGCGCAGGCGGTTTCGATCTTGTCCGCGTCAACACNGATCGGATCGTCGCCC 
GCGGTCTGCATGACGAATGGGCG (SEQ ID NO. 351) 

::::::::::::: Rv288T7 . seq: :::::::::::: 

ATGGGAGGCCACCGATTACCATCTTGCACACACCGATTCCGGGCTATTGATGTCCACGTTCGGTCCGCGAACCGCGCT 
GTGGCTGCTGCTGGCCAAAGGCGGAGGCGATACCGAAGTCAGTGCCCAAGCTTGGGTTCCACGCTCGCGCAGCCACGC 
CGTCACCTTTCCACGAGACCTCACCTGCCGATCCGAAATGGAATCGGCCGTGACGGAATTGGCGCAGCGAACACTCAA 
CGAGGTGGTGGCTTCGTCGCGAACCGTCACCCGAGTCGCGGTCACCGTGCGCACGGCGACGTTCTACACCCGCACCAA 
GATCCGAAAGCTGCAAGCTCCCAGCACCGATCCCGACGTCATCACCGCTGCCGCCCGGCACGTTCTTGAACCTATTCG 
AGCTGGAATCGGCCGTCCGGTTX5CTGGGAATTGCNGTTAAGAACTGGGCCT (SEQ ID NO 352) 
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Clone Rv289 

:::::::::::: :Rv2 8 9SP6. seq :::::::::::: : 

GCTTTGCGCGCTTCTCCGAGAGGTTGGAGTGCCAACGCTCTGCCGATGCCCGAGCCGGCCCCGGTGATGACGGCGACC 
TTGCCTTCGAATGAGCTCATTTGACTACTCCCCGTGGTTGTCCCTGCGATTGGTGGAGGTGGCCGCGCAGCCTTGCCC 
CGAGGTCGGCGATCGCGTCGCGGGCTTCGGGGAGCAAACTGACCTGCAGATGGAAGTCGTGCCACATGCCCGCGAACC 
GGCGATGCTCGATGCTTGTTTTCGAAGCGGCGCAGGCGGTTCGATCTTGTCCGCGTCAAC^CAGATCGGATGGTC<;CC 
CGCGGGTCTGCATGAAGAAT (SEQ ID NO. 353) 

:::::::::::: : Rv289T7 . seq: :::::::::::: 

CTCACGCAGCCACGCCGTCACCTTTCCACGAAGACCTCACCTGCCGATCGGAAATGGAATC<5GCCGTGACGG7U\ATTG 
GCGCAGCGAAACACTCAACGAGGTGGTGGCTTCGTCGCGAACCGTCACCCGAGTCGCGGTCACCGTGCGCACGGCGAC 
GTTCTACACCCGCACCAACATCCGAAAGCTGCAAGCTCCCAGCACCGATCCCGACGTCATCACCGCTGCCGCCCGGCA 
CGTTCTTGACCTATTCGAGCTGGATCGGCCCGTCCGGTTGCTGGGAGTGCGGTTAGAAACTCGCCTAGAAACCGGCGG 
GCACACCGCACCTGGGCGGGGN (SEQ ID NO 354) 

Clone Rv28 

: Rv28SP6 . seq : :::::::::::: 
TGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACG 
CCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTGATGCCGCCGAAACCGAGCGTGAGCACGCCGCCAGCCACC 
ACNCGCGGGTCGGGCGCCGGGCCCGGGTCGCCANGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACCACCCGGC 
TGCGCTACGTCGAGCCATACCGGGCGGAGCTACATCGGCTCGGCCGCCCAGTGTTCGGGCCCTCTTTCGAAGTCGAAG 
TCGATACCGATTGCGCATCCGCNGCCGCA (SEQ ID NO. 355) 

:::::::::::: :Rv28T7.seq: :::::::::::: 

CAGGCATGCAAGCTTCACGTCCGTACGGCTCGGGTACGCTTCGGTCGCAGTGTGCGAGTGATAGATGACGACCGGGAC 
CTCGTCTGCATCTTCCATAGCCCGCCACACCTTCAGTTGCTCACCGGAATCCAACCGGTA<5AAGGTCGGCGAGCGCTC 
GGCATTGGTCATCGGGATATGCCGCTCGGGACGGTCAGAACCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGG 
GTGGTCGCGACGCGCATGGGCCACC /§£Q |Q NO 356) 



Clone Rv290 

::::::::::::: Rv2 90SP6 . seq : :::::::::::: 

GCTTGTCTATCGTCCCGGCCAGGTCCGGCCAGTCAAGGTCGAAGGCCAGTCCGGTCTCCTCTCCGACTACGGCCAAGA 
ACTGGGCGACGGTGTCAGTGCAGACCAGCGGAAACTGGTGGCGCCCTAGGCGAGCGACCGCCTCACAAACGGCGGTGA 
CCGCGTTCTGGTCGTGCACCATCGAGCCGTGCCCAGCCCGGCCGCGTGCCCTCAGCCGCATCCACTGGATGCCCTTCT 
CGGCGGTT.TCAATCAGGTACAGGCGACGTTCGCCACCATCGTGCCGGGGCACGGTTAGCGAG/^AACCGCCGACTTCAC 
GATTGCCTCGGTGATGCCGTCGAAACAGATCGGGCCT (SEQ ID NO. 357) 

:::::::::::: : Rv290T7 . seq : :::::::::::: 

GCGCGCCATGTTGAGGTTGTCCGACGGTGACGACGGTGAACCACAACTGTTTGACCTGTCCGCACACACCGTGTGGAT 
CGGCGAGCGGACCCGACAAATCGATGGCGCGCACATCGCGTTTGCCCAGGTGATTGCTAATCCGGTCGGGGTCAAGTT 
GGGCCCCAACATGACCCCGGAACTGGCCGTGGAGTACGTCGAGCGGCTCGACCCGCACAATAAGCCGGGCC<5GCTGAC 
TTGGTGAGCAGGATGGGCAACCACAAGGTCCGCGATCTGTTGCCACCGATCGTGGAGAACGTCCATGCCACCGGGCAT 
CAGGTCATCTGGC (SEQ jD NQ 358 ) 

Clone Rv291 

:::::::::::: : Rv291SP6 . seq: :::::::::::: 

TTGCCTTCCATGCCGAGCAAGGTCGACTCA.GCGATGACG7^TTGTTCTTCTTCGCGGGTGTTGCTGCTGGTT-GCG<3GC 
TATGAGAGCACTGCTCATATGATTAGCACATTGTTTCTGACGCT<5GCCGACTATCCAGATCAGCTGACACTCCTTGCG 
CAGCAACCAGACCTGATCCCGCCGGCGATCGAGGA (SEQ ID NO. 359) 

::::::::::::: Rv291T7 . seq: :::::::::::: 

CGACGCTGGGCCCAACTGCGACCACCAGGTCCTGGTATGGCAGGACATGGCCGGGTTCAGCGGCGCCAATACCG 

(SEQ ID NO. 360) 

Clone Rv292 

::::::::::::: Rv292SP6 . seq : :::::::::::: 

taacgactcgggtccagcgacc<5cgccaacacnaacggccggacnacgtgg<5ccagggtcgcggcctcccctacaaac 
a<;gatccgttgcctgcgaac<;acag<;ctcc<;gt<;cggcgttgggcgccgt<;ctcgtcccagcgtccggtcccgggtcg 




WO 99/54487 PCT/1 B99/00740 

83 



CCGGCGACGCTTGTTTCCTCCATACTCGCCCCCTAATCTCGAGGCAGCCCGTACCCGCAGGCAACCTCCCAAAAATGC 
AATCCCCCAAAATGCAATGCGTCNAGCTATTTCTCACACCGACCGCTAGTTGCGGATCANAAATCCGTTGGGCGCGGA 

(SEQ ID NO. 361) 

::::::::::::: Rv292T7.seq: :::::::::::: 

CNTGGCGGTGGGTGCGGTGTCG7VACACGACCACACTTCTTTGCGGTTCGGTGATCTCGACACCGGCCGCGAGCCGACC 
ACCATGCGCGCGTAGATCGGCGATCAGCGCGTCGGCTATCGCCTGGGTGCCGCCCACCGGAATCGGCCAGCCGACCGA 
ATGGGCCAGCGTTGCCATCATCAGTCCGGCGCCGGCCGACACCAGTGACGGCAACGGTGAAATCNCGTGGGCGGCAAC 
GCCGGTGAACAACGCGCGGGCATCCTCGCCCGCCAGCGACCGCCAGGCAGGGGTGCCCTGGGCCAGCATCCGCAGCCC 
GAGACNCAGGACCGANCCCAGTG (SEQ ID NO. 362) 

Clone Rv2 93 

:::::::::::::: Rv2 9 3SP6 . seq: ::::::::::::: 

GCTTTTCNGATCGCAGCGAGTCGTACCCGCGCCGGTCACCTTCGTGGATATCGCCGGCCTGGTCAAGGGGGCGTCCGA 
GGGAGCCGGGCTGGGTAACAAGTTCCTGGCTCATATCCGCGAATGCNACGCCATTTGTCAGGTGGTGCGGGTGTTCGT 
CAACAACNACTTGACTCATGTGACCGGACGGGTCGATCCCCANTC 
GGCANATCTGCAAACCCTGGAGCGGGCC^CGGGCCGGCTGGAGAAGGAANCGCGC^^ 

CTACGACGCGGCACTGCGTGCCCAGCAGGTGCTCGACGCCGGCAANACGCTGTTCGCCGCGGGGGTGGATGCCG 

(SEQ ID NO. 363) 

:::::::::::::: Rv2 92T7 . seq ::::::::::::: 

GTCGTACGCCATTNGTCGGTGTGCGCATACCAGTACGACGCGCCGGGCACCTGACGCGGCGGCCGCGACCAGTCGGTG 
GCCATCGCCATCGTCTGCCACCCGGTCAACGGACGCACCTTCTCCTGGCCGACGTAGTGCGCCCACCCGCCGCCGTTG 
CGTCCCATCNATCCGGTCAACATGAGCAGCGCCAACACCGAGCGGTACATGACATCGCTGTGGAACCAGTGACAGATT 
CCGCCGCCCATGATGATCATCGACCGTCCTCCGGATTCGGTCGCGTTGCGGGCGAAATTCCTTGGCAAACCGGATTGC 
CTGCGCGGCCGGCACACCGGTGATCGACTCCTGCCAGGCCGGGGTGTTCTGCTGGGTTCGGTCGTGGTACCGGT 

(SEQ ID NO. 364) 

Clone Rv294 

::::::::::::: Rv294SP6 . seq : :::::::::::: 

GCGAGGCGGTATCGCTTCCCGTCGTACCGGCGACCGCCAGCCGAGAAGCTCGTTTTCCCAGTGTTGCTGGGGATTCTC 
ACGCTGCTGCTGANTGCGTGCCANACCGCTTCCGCTTCGGGTTACAACGAGCCGCGGGGCTACGATCGTGCGACGCTG 
AANTTGGTGTTCTCCATGGACTTGGGGATGTGCCTGT^lCCGGTTCACCTACNACTCCAAGCTCGCGCCGTCTCGTCCG 
CAGGTCGTTGCTTGCGATAGCCGGGAGGCCCGGATCCGCAATGACGGATTCCATGCCAACGCTCCGAGTTGCATGCGG 

atcgaatacnaattgatcaccca (SEQ ID NO. 365) 

::::::::::::: Rv294T7 . seq ::::::::::::: 

tgggtcttgccggcgagcccagcgaagtcgctagcgtggccgtgtttcttggcttcggatctatcctcgttacatgac 
cggcaccgtgttggacgtgactggcggccggttcatatgacaccgagatcattgccacggtacggcaattcgtcaaga 
aggaaatctttcccnatgcaccggccctcgaacgtggcaacagctacccgcaagaaatcgtcgatcggctgggtgtta 
ttggcttgctcggtcgccggctgcaagggtatcgacaccaccgagttcattctcgggcgtgccggcgcattcgagctg 
gcggtgcgcgctgcccagcaccgtcataagtacttgangatggtcaaacgtcggacgt^accgccaccacgtcgctgcc 

gaacgg ( SEQ ID NO. 366) 
Clone Rv295 

:::::::::::: : Rv2 95SP6 . seq : 

TAGATGCCC^GCTTGCCNTTANAGACCTCGTCGACCAAGCACGGACGCGACCGTCGAAGGTGGCGAATCCGGGCTTG 
GCGTCNACCCGCGTAAGGCAGACCAGATGGTTCGCGGCACGGTCAACCTGCCACACGGCACTGGTAAGACTGCCCGCG 
TCGCGGTATTCGCGGTTGGTGAAAAGGCCGATGCTGCCGTTGCCGCGGGGGCGGATGTTGTCGGGAGTGACGATCTGA 
TCGAGAGGATTCAGGGCGGCTGGCTGGA ]Q ^ Q g 

Rv2 9ST7«seqi z z z z z z z z • z z • 
TCTCCACGGCGTGGATCAAGGTACCGGCCGGGATGTTGCGCAATGGCAGGTTGTTGCCCGGCTTGATGTCTGCCTTAG 
CGCCGGATTCCACCACATCCCCTTGCGAAAAGTCCGTTGGGTGCAATGATGTAGCGCTTCTCCCCATCGAGATAGTGG 
AGCAACGCAATCCGTGCGGTACGGTTCGGGTCGTACTCGATGTGCGCGACCTTGGCGTTGACACCATCTTTGTCATTG 
CGGCGAAAGTCGATCATCCGGTAAGCGCGCTTATGACCGCCGCCTTTGTGCCGGGTNGGTAATCCGGCC 



(SEQ ID NO. 368) 
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Clone Rv296 

::::::::::::: Rv2 96SP6 . seq : :::::::::::: 

GCCCGGTTCGATCGGGCATGTCCGCAGTCGTCGTTACCGGAGGCGGTCGTGGCCGCGCTAATCGGCGTCGGCGCCGAC 
AAGATGTGGGATATCCGCAATCGGGGCGTCATCCCTGCGGGCGCGCTCCCCCGCGTCCGAGCCTTCGTCGACGCAATC 
GAGGCAAGTCACGACGCGGATGAGGGGCAGCAGTGAATTACAGCGAGGTCGAGCTGTTGAGTCGCGCTCATCAACTGT 
TCGCCGGAAACAGTCGGCGACCGGGGTTGGATGCGGGCACCAGACCCTACGGGGGATCTGCTGTCTCGGGCTGCCGAC 
CTGAATGTNGGTGCGGGCANCGCCGGTATCNACTCCCGTGGAACACAGCCGGGGC (SEQ ID NO 369) 

:::::::::::: : Rv296T7 . seq: :::::::::::: 

CTCGGCGTGGATATCGGTGTAGCCGGCGCCGGTGAANGTCGGCTCCTTACGTCCACTCGACAACAGCTCATAGCGATC 
CAACCAGTANGCAACCGCCTTC7VGCAGTACAACCGCGCCGGCGAACACTGCGAGTTGAACGCGAGCTGCCTGGGTCAG 
CATGCCTCTGCCGGTTGTCAGCCGAAGGCCGCCGAACAGGTAATGCGTCAACAGGCTCGCTAGAAACGCCAGAACCAC 
GGCCACGAACAGCCAGTTCAGCACCGACCGGTAGAACGGCAGATCGAAGACGAAAAAACCCAATGTCATAGCCGAATT 
CGGGGTCCACGATGCCAAAGGTGCCCCCGTGTACAACAACTGAACCTTCACCCA / Q r n ink ..^ _ 

iotu ID NO. 370) 

Clone Rv29 " " 

::::::::::::: Rv29SP6. seq: :::::::::::: 

TCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAA 
GCTATTTAGGTGACACTATAGAATACTCAAGCTTCACGTCCGTACGGCTCGGGTACGCTTCGGTCGCAGTGTGCGAGT 
GATAGATGACGACCGGGACCTCGTCGGCATCTTCCATAGCCCGCCACACCTTCAGTTGCTCACCGGAATCCAACCGGT 
AGAAGGTCGGCGAGCGCTCGGCATTGGTCATCGGGATATGCCGCTCGGGACGGTCAGAGCCCTCGGGTCCGGCCAGCA 
CTCCGGAGGCTTCGTCGGGGTGGTCGCGACGCGCATGGGCCACCATCGCATT(^C<^ 

CGTAGACGGTTCCTTTCCTAAGCAACACCGAAGTTTCAGGACCGAATGCTCCGGGAAACATGTCA (g£Q |Q f^O 371) 
:::::::::::: :Rv29T7.seq: :::::::::::: 

CAGGCATGCAAGCTTGATGCCGCCGAAACCGAGCGTGAGCACGCCGCCAGCCACCACGCCCGGGTCGGGCGCCGGGCC 
CGGGCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACCACCCGGCTGCGCTACGTCGAGCCATACCGG 
GCGGAGCTCCATCCGCTCGGCCGCCAGTGTCCGGGCCCTC (gEQ ID NO 372) 

Clone Rv2 

::::::::::::: Rv2SP6. seq: :::::::::::: 

CCTGCATCCGGCTCGTATGTTGTGTGGAATTGTGANCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTA 
CGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTCCAATCCCCCTGCCCTGATACGCGTCGGCAACCGTGAA 
CGCGATCTCGGCGACCGTCGGATCGGTTTCATCCCGCACAAAACGCGCGTCGGCTACGGGGTCGCTTCCGTCGGTCAC 
CACCCAGACGAAGTGGTCGACGTAGTCGACTTCCGACAGGTAGTGCAT 

GAACCGTCGATACAGCGTCTCNCCGGAGAACTGGATGTGTCCGTGCACGGTCCGCTCGCGGTCACCGGGCAGCACGGG 
GCGTAACATCAGTTGAGTCCCGTCGGCAAGCCGTACCGGAATCGGGGAGACGA (gEQ ID NO. 373) 

::::::::::::: Rv2T7 . seq ::::::::::::: 

CAAGATGATCGCCGGTGCCACCCCGATCCGTGCCTCGGTCAGCGCGAACGTGCTTTCCGGTCCGGCGACCACCATGTC 
GCACGCACCGACCAGGCCGAACCCGCCGGCCCGCACATGCCCGTTGATGGCGCCGACCACCGGCAGCGGCGACTCGAC 
GATGGCGCGC7^CAGCGCCGTCATTTCCCGCGCCCGCGCCACCGCCATCCGGTACGGAT<^CC^CCACCACCGCCGGC 
CTCGCTGAGGTCCGCGCCGGCGCAGAACGTTCCGCCGGTATGCCCCAGCACGACCAGCCGCACCGCCGGATCTGCTTC 
GGCCGCACTCAGCCCTTGATGTAGTTGGCTGACCAGCGTGCTCGACAGCGCGTTGCGGTTGTGCGGAGAGTTGAGTGT 
CAGCCTGGCGAAGGGGCCGCCGCAGGCGGCCGGGCCAGCGTAGTCGACGGGGCTG ( g EQ |q N q 374) 

Clone Rv301 

:::::::::::: : Rv301SP6 . seq : :::::::::::: 

CTCAAGCTTCGATCGACAGTACTCCCGCCTTGGGTCTGGTCTTCGAGCTGGTCGGTCATGGTCGCACCTGCTGGTAGT 
GGGGATCTAACGCAACATGGTCGGGATTCATCATGGTGTACCCGTGATACCCATTCGCAGCTGCGGGTGAAACCCCGC 
GATGCCGGGATTTCCAGCCGCACTAGGATGTCTAGCCGGCCAGCCGCTGCCGCCGGACTTCGGGATGTTC-GGTATACC 
ACCGATCGGCAATCTTGCNTATCCGCCGATGCTCGAACGCTAGCCACCCCAAACCAACCACTGTGACNACAATC 

:::::: : ::::::RV301T7. seq:::::: ::::::: (SEQ ID NO. 375) 

TGAATTTCCCGATCCCACAATCTCGGTTCAGATACAGGTCGCCATACCCCTTACTTCGGCAACGCTGGGCGGATTiSGC 
CCTGCCGCTGCAGCAGACCATCGACGCCATCGAATTGCCGGCAATCTCGTTCAGCCIAATCCATACCCATCGACATTCC 
GCCGATCGACATCCCGGCCTCCACTATCAACGGAATTTCGATGTCGGAGGTCGTGCCGATCGATGTGTCCGTCGACAT 
TCCGG 



(SEQ ID NO. 376) 
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Clone Rv302 

::::::::::::: Rv302SP6 . seq : :::::::::::: 

TACTCAAGCTTGAACGCTGCGAGCGAGCCCATGTAGAGCGTTTGGTACCAAACCGATCGGTGGGCCAACTTGCCATGG 
GCTCACAGCGGCTATCGCGAGCGTGTAGCCGATCATCGGCCAGGCGACGGTGGCCTGAGCGGCAGGGGTTGCCTTATC 
CATCCTCTTGCGGCATGGTTGCCGCAGGGAGTGCCGGTAAGTCTGGTCGGCAACCTGGCCCGCTGCGGGTTGGGTTCG 
GATTCCCTCGGCTAGTAAGGTGCTCGCCTGGTGTTACAACGAATCGCTAGAGAGCTCTTATCGGGAGTGGCCGTCGCG 
ATCGTTGCGCTGCCGCTGGCGATCGCGTTCGGCNTTACCGCCACCGGAACGTCCCAAGGTGCGCTCATCGGGCTCTAC 
GGCGCCATCTTCGCCGGATTCTTCCCNGCCGTGTTCGGTGG ^g E Q jD NO g 

::::::::::::: Rv302T7 .seq: :::::::::::: 

GCGGTGTCTGAACTTCGCCCGTTCCCTCCAGCGCATTGAGCTTCAGCCCGACCGGCAGGTAGGGAGTCGGCATGCGGT 

CCTTCGCCCCGACCCCGCTGGCTAAATAGCCACCCCCGAGCGCGGTCACGGTCTTTGCACCGGGACGACGGCATACCG 

GCAGCGCGAACATCGCCGCGGGCTGCAGCGTGAACGTCGAATACGAGTCGAACAGTGTCGGCGCGTAAAAACCCGAGC 

CGGCGGTCGCTTCGGTAATCAACGGCTCCTGCGCAACCAGCTGCAANTCNCCGGTGCCACCGGCGTTGACAATCTTGA 
TNTCGGCGACCTCGCGCACCAN 

(SEQ ID NO. 378) 

Clone Rv303 

::::::::::::: Rv303SP6. seq: :::::::::::: 

TACTCAGCTTCGGCTCAGGTGGTGCTGCTGGTAAAGTTCNCTGAACGGTGCAGGTTTCGACAATGTGGTGCCGGTTCG 
GCGGGTACTGCCATCGAGACACTGGCGCAGGCTATCGCACCCGTTATCGGCTACAAACAAATCGCGGTATGCGTTCTT 
GAGCATGAGTCGGCGACCGTCGTCATGGTCGACACCCACGACGGAAAGACGCAGATCGCCGTCAAGCNTGTGTGCCGC 
GGATTATCAGGACTGACCTCCTGGCTGACCGGCNTGTTTGGTCNCGATGCCTGGCGCCCGGCCGGCGT 

:::::::::::: : Rv303T7 . seq: :::::::::::: (SEQ ID NO. 379) 

CATCACCTGGTTCATGAAACTGGAAGCAGCGCAGCGCTTCCTTTTCGGCCOCAACATGAGCCAGCCTCTCGTCGGCGG 
TCGGGTGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAACCAGCTTCCATATCCCGCGACGAACG 
ACGCCAGTCCGCTACGTAACCCCTCCGCGACTGTCCATGGACAACANCGCGTTCTCCACCGACCGGGCCCGGGTGTGG 
GGTGTT . 

(SEQ ID NO. 380) 

Clone Rv304 

::::::::::::: Rv304SP6 . seq: :::::::::::: 

CTCAAGCTTCCCGGCGGCCAGTACCGAAAGCGCGAACAGCTCGCGGCAGCCCACAACNTGCTGC<5TCGGATTGCCGGC 
GGCGANATCAATTCCAGGCAGCTCCCGGACAATGCGGCTCTGCTGGCCCGCAACGAAGGACTCGAGGTCACCCCGGTG 
CCCGGGGTCGTGGTGCACCTGCCGATCGCACAGGTTGGCCCACAACCGGCCGCTTGATGCCCGGTCGGCAAGCCCGGC 
AGTTGCCAAACCCAGCGTGATCAGGCTCGGCTCGCGAGTTCGGCGAAGAAGTGGCTCGCCTGATCACCTACCATCGGC 
CAGGATCTGCGTGTCATCACNACGCTCGCCAAGGAGGTTGTTGTGGTGCT (SEQ ID NO 381) 

::::::::::::: Rv304T7 . seq: :::::::::::: 

GCCACGTTTCGCGCCGCCCGGCATACGGCGGCGTACCGATCTCCGCGTCATACACCCGCGGGTAATCGCCGACGGTGC 
CGGTTCGCGAGCCGAAGGTGACGACGCTGATTGAATCGAGTTCCAGGTCCAGCGGGTGGCGCAGCAACGGCGCGAGCT 
CAACGACGTCAATCACGTTGTCGCTTTCTACGGTCACCGACCCGGTGACCGTAGTCGCCCGGTGCGCTCGGCCGAGAA 
GTTGCACCGCCACCACCGCGACACCGTCTTGCACGCGGACGCCACCCCCGGATCGGTTGTTGGCCAAGGTAATTGGGT 
CATTCCATTTGACGGGACGCCGACCCCGCAGCCCCAGTACCGCCCACGACCACGCCGGCTGACCCCACCACTGTACGA 
ACACCAAGGCGACGCCGACCA ( g EQ |Q NQ ^ 

Clone Rv306 

: Rv306SP6. seq: :::::::::::: 
CTCAAGCTTGATGCCGCCTAAACCGAAGCGTGAGCACGCCGCCACCCACCACGCGCGGGTCGGGCGCCGGGCCCGGGC 
CGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACCACCCGGCTGCGCTACGTCAAGCCATACCGGGCGGA 
GCTACATCGGCTCGGCCGCCCAGTGTTCGGGCCCTCTTTCGAGGTCNAGGTCNATACCGATTTGCGCATCCGCAGCCG 
CACCCTGGACGACAGAACCGTGCCCTACGAGTGCTTGTCGGGCGGGGCCAAAGAACANCTTGGCATCCTGGCGCGATT 
GGCCGGCGCGGTCCTGGTC /cr n Irx 

(£>EQ ID NO. 383) 

:::::::::::: : Rv3 06T7 . seq : :::::::::::: 

CTCGGGTACGCTTCGGTCGCAGTGTGCGAGTGATAGATGACGACCGGGACCTCGTCGGCATCTTCCATAGCCCGCCAC 
ACCTTCAGTTGCTCACCGGAATCCAACCGGTANAANGTCGGCGAGCGCTCGGCATTGGTCATCGGGATATGCCGCTCG 
GGACGGTCAGAGCCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGGGTGGTCGCGACNCGCATGGGCCACCATC 
GCATTCACCAGGTCTGCGCG ( g EQ |Q NQ ^ 
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Clone Rv307 

::::::::::::: Rv307SP6 . seq : :::::::::::: 

CTCAAGCTTCAATTCCTCCACGACGCGTTCCCAAATGAATTTCCCGATCCCACAATCTCGGTTCAGATACAGGTCGCC 
ATACCCCTTACTTCGGCAACGCTGGGCGGATTGGCCCTGCCGCTGCAGCAAACCATCGACGCCATCGAATTGCCGGCA 
ATCTCGTTCAGCCAATCCATACCCATCGACATTCCGCCGATCGACATCCCGGCCTCCACTATCAACGGAATTTCGATG 
TCGGAGGTCGTGCCGATCGATNTNTCCGTCNACATTCCGGNGGTCACCATCACCGGCACCAGNATCGACCCGATTCCG 
CTGAACTTCGACGTTCTCAGCAGCGCCGGAACCA (SEQ ID NO 385) 

::::::::::::: Rv307T7 . seq: :::::::::::: 

TTAACCCCCGTGGCCTCTACGCCGCCTNCGGGTCGAACATGCATCCCGAGCANATGCTCGAGCGCGCACCCCACTCGC 
CGATGGCCGGAACCGGCTGGTTACCCGGGTGGCGGCTGACGTTCGGCGGCGAGGACATCGGCTGGGAAGGGGCGCTTG 
CCACCGTCGTCGAAGACCCAGATTCGAAGGTGTTCGTCGTGCTCTACGACATGACCCCGGCGGACGAGAAGAACCTTG 
ACCGGTGGGAAGGCTCCGAGTTCGGCATCCACCANAAGATCCGATGCCGCGTT 

(SEQ ID NO. 386) 

Clone Rv308 

• : : : :::::::::: Rv308SP6 . seq : :::::::: : : : ; 

CTCAAGCTTGATTTTGATCATCATGGATGATCATCACCCGAAGTGTGGTAGCCGCAGTGGTTATCGTG<5GTACC<3TCG 

TGCTTTCCATGGGCGCCTCTTTCGGGCTTTCCGTATTGGTCTGGCAGGACATTCTGGGTATCGAGTTGTACTGGATGG 

TGTTGGCGATGTCGGTGATCCTGCTCCTGGCGGTGGGATCCGACTACAATCTGCTGCTGATTTCCCGGTTGAAAAANG 

AAATTGGGGCCGGATTGAACACCGGAATTATCCGTGCCATGGCTGGTACCGGGGGAGTGGTGACGGCTGCCGGCATGG 

TGTTCGCCGTTACCATGTCGTTGTTTGTGTTCAGCGATTTGCGAATTATTGGTCAGAT /rxt -~ tnv ..^ 0 „ x 

(SfcQ ID NO. 387) 

::::::::::::: Rv308T7 . seq :::::::::::: : 

CGNCCAACCCGAATTGGTTTTCGGCGCCNTCGGTGAGGACGGCGTGCGGGTGCTCAACGACGACGTCGTCCGCGGGAC 
ACACCTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTACAACGCCGCGCGGAACGCTTCCG 
CCNCNGGCGTTACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCGAC^GC 
CAAGGCGGCGTGCCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCANACGACAT 
CGTGGCGAGATTCGCCGG ( g EQ ]Q ^ Q 3QQ) 

Clone Rv309 

::::::::::::: Rv309SP6. seq: :::::::::::: 

CGTGACTGCCACCGGGGCCACTCCGCAGAATCTGTACCCGACCAAGATCTACACCATCGAATACGACGGCGTCGCCGA 
CTTTCCGCGGTACCCGCTCAACTTTGTGTCNACCCTCAACGCCATTGCCGGCACCTACTACGTGCACTCCAACTACTT 
CATCCTGACGCCGGAACAAATTGACNCAGCGGTTCCNCTGACCAATACGGTCGGTCCCACGATGACCCANTACTACNT 
CATTCGCACGGANAACCTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGT 
TCAACCAAACTTGAAGGTGATTGTTAACCTGGGG ( SEQ jq N q 339) 

::::::::::::: Rv309T7 .seq: :::::::::::: 

TCGCTCAAGCGCNTGAGGCCGAANCGGCTGGTTACGACTCCCTGTTTGTGATGGACCACTTCTACCAACTGCCCATGT 
TGGGGACGCCCGACCAGCCGATGCTGGAGGCCTACACGGCCCTTGGTGCGCTGGCCACGGCGACCGAGCGGCTGCAAC 
TGGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCCGACCCTGCTGGC/^AGATCATCACCACGCTCGACGTGGTTA 
GCGCCGGTCGAGCGATCCTCGGCATTGGAGCCGGTTGGTTTGAGCTGG7VACACCGCCAGCTCGGCTTCGAGTTCGGCA 
CTTTCAGTGACCGGTTC/^ACCGGCTCGAAAAGGCGCTACANAT 

(SEQ ID NO. 390) 

Clone Rv30 

::::::::::::: Rv30SP6. seq: :::::::::::: 

ATACTCAAGCTTCCGCTGGGGCCTGTTCAACCATGGCGATCCCGTTGGTCCCGGACATCCCGAACGAGGACACCGCGA 
CCCNCTTCGGTGTGTGATCATTACCGTTGGGCCACTGCGTAACCGCTTGCGGCACAAAGAGCCCGGTCTCGACGTCGG 
AAAGCTCATCGGGCACCCGATTGAAATGCAGCAGCGGCGGCACCACCCCGTGCCGCAGTGACAGAATTGCCTTGATCA 
GCCCGACGGTCCCCGCCGATGCCGTGCTGTGCCCCATGTTGCTCTTGGCCGATCCAAGCGCGCAGGGGGTGCCCGCGC 
CATACACCCGCGCCAGGCTGCGGTACTCAATCGGGTCGCCGATTGGCGTACCGGTGCCGTGCGCCTCCACCACACCGA 
CCGTTTCGGGCTG ^g E Q jq N q 391) 

::::::::::::: Rv30T7PEG . seq : :::::::::::: 

CAACAGCGTTCCAGCGGCATACCACCGCACATGCCGTGCACCCGGCGCCGGGCGGAGTCGCCGCATAACACANGTACA 
CCTTGGGAATCGGTGTGCGCCAGGGATTCNACCGCGGGGTGGGGCCGGCGATCGCGCGCCAGGTCGAGTTGGCGCCGA 
CCGTGATNTCACCGCCGACGTAGTTGGCGTTGTGGTCCGCCATCCGCGCGGCGGGCACGGCGCGGGCCGCCACCACGA 
TGTCACGGAAGCCGGGGGCGAACGCTCGAC-GACCTGGTTACCGTCTCNGTCGCNTCNANCGTGGACCCGACNGCACGT 
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GGGCATATGTCCANAACGGACGNGGCCGGTTTCNTCGATGCNGCCGGGGTCCGCGACNTGCGGACNCNCNGNCACACC 
ATCCGCCAGTCCGCGTGGCGTCCCGCCGCGACTCTGCCTCGGCCGCGCCA jq N q 3g 2 ) 



GTCGAGGAACACGACACGAGCCGTACGCCCGGCCGTAAGCC<5CGCCCAGGATTCGG< 
GGTGTACTGGGTGTCCAATGATTCGTGGGGTGCGTAGGCGTCGCTGCAATC<3TCGA( 
CGCGTCAACAACTCCCGGGTGAGTGGAATANCACTTGCCGA (SEQ ID NO 393) 




CGTTGCACCGCACCATCGTCGGCGTGTC ( g EQ |Q NQ 3Q4) 



Clone Rv311 

::::::::::::: Rv311SP6 . seq: :::::::::::: 

CTCGTCCTTGACTACGCCCAGTATCGAAANCCTCCTGTGCCGGTNCGCTAAACACCCGGCGGACACTCANACGGTGCT 
GGTGGTGCGGCATGGCACCGCGGGCAGC^AAGCGCACTTCTCCGGGGACGACAGCAAGCGACCGCTAGACAAGAGGGG 
TCGTGCGCAGGCAGAAGCGTTGGTACCACAGCTGCTGGCGTTCGGCGCCACCGATGTTTATGCCGCCGACCGGGTGCG 
CTGCCACCANACNATGGAGCCACTCGCCGCGGAACTGAACGTGACCATACACAACGAGCCCNCCCTGACCGAAGAGTC 
CTACGCCAACAACCCCAAACGCGGCCGACACCGAGTGCTGCAGATCTTCG ^g^Q jq |y|Q 395) 

:::::::::::: : Rv311T7 . seq: :::::::::::: 

GTATCGCCTCCNCCTTTGGCCACCAGCAGCCACAGCGCGGTTCGCGGACCGAACGTGGACATCAATAGCCCGGAATCG 
GTGTGTGCAAGTTGGTAAACGGTGTTGATCCCAAGCTTTGCCAGCCTTTTCGTAGTCTTGGGCCCCACACCCCACAGT 
GCTTCGACGGTACGGTCACCCATGATGGCCATCCAGTTGGCATCGGTGAGCTGATAGATGCCAGCTGGTTTCGCCAAC 
CCGGTAGCGATCTTGGCGCGCTGCTTGTTGTCACTGATACCTATCGAGCAAGACAGCCCGGTTTGCGACAAGATGACT 
TTTCGGATCTCTTCNGCGAACTTCCAATGGGGGTCTCCGGGANT (SEQ ID NO 396) 



Clone Rv312 

:::::::: : : : : : Rv312SP6 . seq : :::::::::::: 

CTCAAGCTTTTGGTCTAGCCGGCCGAGCACGATACGGGTGTCCTTGGCCACCGGCGGCGGCT<5TCCGGGAAATGGC<5G 
GTCCCCGGTGGTTTTGCTGANGANTGCTGAACCGTAGTCGAAGTGGGCGGCGTCAGACTCCACCCAGCCAGCAGGCAG 
CGCGAAGCTGAATCCTCCAACCGGGTTGTCGATCCGGACAGGTTGGGGTGCGTTTGGGGCAATGACAGGTGGCGGCGG 
TGCGTTCGGGTCGGCCGGCGGAGGTGCTGCGTTGGGATCNCCCGGCTGGGCATTCGGCNTNTTGGCCGCGGCCGGTGG 
TGGGGGGGCAACANGTGTCCCGGTGCGGGTGGCGCTGC (SEQ ID NO. 397) 

:::::::::::: : Rv312T7 . seq : :::::::::::: 

atctgtacccgaccaagatctac7vccatcgaatacgacggcgtcgccgactttccgcggtacccgctcaactttgtgt 
cgaccctgaacgccattgccggcacctactacgtgcactccaactacttcatcctgacgccggaacaaattgacgcag 
cggttccgctgaccaatacggtcggtcccacgatgacccagtactacatcattcgcacggagaacctgccgctgctag 
agccactgcgatcggtgccgatcgtggggaacccactggcgaacctggttcaaccaaacttgaaggtgattgttaacc 
tgggctacggcgacccggcctatggttattcgacctcgccgcc (seq id no 398) 



Clone Rv313 

:::::::::::: : Rv313SP6 . seq: :::::::::::: 

CTCAAGCTTGCAATGCGGGTCGGGATGCCCATGGTTGGAANATGGTCGCCCTGGCGTCNAATACGCGCGAGC-GCATGA 
GCTCACCGGTTCGGAACAACGTATCGAAAAACGTCGCACTGCTGGCAGATGGTATCTCCGATGTGGTTGTAATTTGTA 
TCCCAACTCTAACTGTGCTATCGGATCAGCGTGAATATCGANATATTGCGAATGCGATGACAGGCCGCCATTCGGTTT 
ATTCGCTTACGCTTCCCGGGTTCGATTCGTCTGATGCACTGCCGCAAAACGCGGATATGATTGTTGAAACCGTATCTA 
ACGCAATTATTGATGTGGTAGGCGGCAGCTGCCGTTTTGTGCTGTCGG (SEQ ID NO. 399) 
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:::::::::::: : Rv313T7 . seq : :::::::::::: 

CAAATACACGCCGGACGCACAGGCGGACATCGCCATCCCGAGCACACCCAAAACGGGATACAGGATGGAGGCCAACGC 
CACGGCCGCGCCCAGGATCACCAACCACACCGGCTTGGTCAGCTTGTCGGCGGCGGTATAGGCATCGGGCCGCTGCAA 
CGCAGCATGCACAAACGCGTACACCGCTGTCACCAAGACGGCGACCAGCAATACCAGCATGACGGTACCCACGAGGTG 
GCTCACGCATTCAGACTATGCGGTTTGCATCCAACACG ( SE q jq 400) 

Clone Rv314 

::::::::::::: Rv314SP6. seq : :::::::::::: 

CTCGTCCTTCGGCCTCGCTGCAGGAGTGGGAGCCGCAGGGCTGGAAATCCGAAAAACGAGCCGGTGATCGCACTGTCG 
CCGATCGGCGCCGCACCTGGTTGGTGTTACGGATGAATCCGCAGCGAAATGTGGCTGCGGTGGCGTGTCGTGACTCGT 
TGGCGTCGACGCTGGTGGCAGCCACCGAGCGGTTGGTCCAGGATCTGGATGGGCAAAGTTGTGCGGCCCGGCCGGTGA 
CGGCCGATGAGCTGACCGAGGTCGACAGCGCCGTGTTGGCTGACTTGGAACCGACATGGAGTCGCCCCGGTT 

(SEQ ID NO. 401) 

:::::::::::: : Rv314T7 . seq : : ::::::::::: 
GTCTAGNCCGCCGAAC^CGATACGGGTGTGATTGGCCACCG^^ 
- -TTTGCTGAAGANTGCTGT^CCGTAGTCGAACT 

TCCTCCAACCGGGTTGTCGATCCGGACAGGTTGGGGTGCGTTTGGGGCAATGACAGGTGGCGGCGGTGCGTTCGGGTC 
GGCCGGCGGAAGTGCTGCGTTGGGATCGCCCGGCTGGGCATTCGGCGTGTTGGCGGCGGCCGGTGG 

(SEQ ID NO. 402) 

Clone Rv315 

:::::::::::: : Rv3 15SP6 . seq : ::::::::::::: 

ACTCAAGCTTGAGATTGGCGTCAACGGGTGTCGGCACCGGCGTCCTGCAGTTGGTAGGCCTGCAGTTTGTGCATCAGG 

CCGATGCCGCGGCCCTCGTGGCCACGCATGTACANCACCACGCCGCGCCCCTCACGGGCGACCATCGCCAGCGCGGCG 

TCGAGCTGAGGCCCGGAATCGCAGCGGCGTGACCCAAACACATCGCCGGT 

ACGTCG 

TCACCGTCGGCGTTGGGCCCGGCGATCTCGCCGCGGACCAGCGCGACATGTTCCACGTCCTCGTAAATGCTGGTGTAN 
CCGATGGCGCGAAACTCCCCATGACAANTCGGAATCCCGCGCCTCGGCGACCCCGCTCAATGTTGCTTCTCNTGCTTG 

(SEQ ID NO. 403) 

:::::::::::::: Rv315T7.seq: ::::::::::::: 

TCGACNAGCATTCTTGACNGTTGTTTTGGCTCGGCATGGTTAGCCAAGGTTCTGCGGTCCCACCAGATCATCTTGGTC 
CGGTAGCGCTCGTCCGGGTATGCTGCCGCCGGGATTCTCGCTGCTATTACTCCCCCCGAAGAACGCCACCGGTCCAGC 
GCGTGGGCCGCCGCGGTCCCCATCACAAACTGAACCCCCAACAGGGGACATGCTTAGCGGTAGGGCGCGCGCCAAGGC 
GGCAGCAATCGCATCACTGCGCTGCGCGTCACTATTAACCCACCCGGACTTCACTTCCACGACCCCGAATGGCGCCCG 
GTCATTGATCATCTTGCGCACCGCGGATAATCCGGGAT 

TG (SEQ ID NO. 404) 

Clone Rv316 

::::::::::::: : Rv316SP6 . seq: ::::::::::::: 

ACCGGGGCCACTCCGCACAATCTGTACCCGACCAANATCTACACCATCGAATACGACGGCGTCGCCGACTTTCCGCGG 
TACCCGCTCAACTTTGTGTCNACCCTCAACGCCATTGCCGGC7VCCTACTACGTGCACTCCAACTACTTCATCCTGACG 
CCGGAACAAATTGACGCNGCGGTTCCGCTGACCAATACGGTCGGTCCCACNATGACCCANTACTACATCATTCGCACG 
GANAACCTGCCGCTGCTAAAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGTTCAACCAAAC 
TTGAAGGTNATTGTTNACCTGGGCTACGGCGANCCGGCCTNTGGTTATTCCACCTCNCCGCCCAATGTTTGCNACTCC 
CGTTCGGGGTTGTTCCCNNAAGGTCAACCC (SEQ ID NO. 405) 

::::::::::::: : Rv316T7 . seq : :::::::::::: 

CGCTCAAGCGCNTGAGGCCGAANCGGCTGGTTACGACTCCCTGTTTGTGATGGACCACTTCTACCAACTGCCGATGTT 
GGGGACGCCCGACCAGCCGATGCTGGAGGCCTACACGGCCCTTGGTGCGCTGGCCACGGCGACCGAGCGGCTGCAACT 
GGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCCGACCCTGCTGGCAAAGATCATCACCACGCTCGACGTGGTTAG 
CGCCGGTCGAGCGATCCTCGGCATTGGAGCCGGTTGGTTTGANCTGGAACACCGCCAGCTCGGCTTCGAGTTCGGCAC 
TTTCAGTGACCGGTTC (SEQ ID NO. 406) 

Clone Rv317 

::::::::::::: Rv317SP6 . seq : :::::::::::: 

CTCAAGCTTGCGTTCGATGAAGTAGTCGTCGGTCAGCGCCGCCTCTTCGAGCTCCTTGGCGATGCCCAGCAAGGAGTC 
ATCGCCGCCGAGCTTGGCCAGGATCTTGTCGGCCTGTTCCTTGACGATGCGGGCCCGCGGATCGTAGTTCTTGTAGAC 
ACGATGACCGAAACCCATCAATTTGACCCCGGCCTCGCGGTTCTTGACCTTGCGTACAAACTCGCTGACGTCGTGGCC 
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GCTGTCGCGAATGCCCTCGAGCATCTCCAGGACAGCCTGATTGGCGCCGCCATGAAGCGGACCCCATAGTGCGTTGAT 

gcc (SEQ ID NO. 407) 

::::::::::::: Rv317T7 . seq: :::::::::::: 

GGTCAGGCCGAGCAGGCGCGAGG7VACGACGAACCCAACAAGCCATGGTGGTTGGCGCCGTCGAGAGGTCGGCGGTCGC 
CACAACGGGAAGATCGCCTTGAGCGTCGCTCGACCGCCGCCTCGAGTTGGGTCATAACGAAGTAGCTGATGCCGATCA 
TGTCGACGTTTCCGTCGCATCAGCGTGGAGCGGCGACCCACTCNACGAGGTCTCGGTGCCGCCGCGGCCAGGGCACCA 
GCAGTGACGAGTCCAGGCGCCGTCGGGCCAAGCAGTCGCGGTGCCANCCGTGGTGGGTCGGGCGATGGTTGGGTGTGC 
TCATTTCGGGAACGCCA (SEQ |D NQ ^ QQ) 

Clone Rv318 

:::::::::::: : Rv318SP6 - seq: :::::::::::: 

CTCGAAGCTTTAAGAGCATCAACCCCGCCCCGCACCAGCACCGACACNATGTCGATGCCATCGAGGTGAATGTCGAAC 
TGGCGCAAACCATCGGCGACCGCGACCACCGGCAACATGGGTACCGGCGATTTCCGGTGCCAATGCCGACCCGACGGG 
CCGCTCTCACCGCAGGTGACCTCGATCACCGAGACCANCCGGCCGTTNTNNTC^ 

AAACGGCGCTGGTGGTCGATTGCCGGAGTGCACCCGNCACCCAGTGTCGTGCGCGGATCC (SEQ ID NO 409) 

:::::::::::: : Rv318T7 . seq: :::::::::::: 

TGATGCCGCACCCGATCGACGGTCGTTGGTCGGGGTTGACTGGCCGCCCGGCGAAGCAGGGCGTCGACCGCGGCCCGG 
ACGTCGGCGGCCGTCACCGGTCGGCCATTGCCCGGGCGGGAGTCGTCGAGCTGACCACGGTAGACAAGTCGGCGCTGG 
CCGTCGAAGACNAACGTGTCGGGTGTGCAGGCCGCGGAGAAGGCGCGGGCGACNTCTTGGGTTTCGTCGTANAGATAC 
GGGAACGTCCAGCCGTGGCGGCGGGCCTCGGCGACCATCTGATCGGGCCCGTCC (SEQ ID NO 410) 

Clone Rv319 

:::::::::::: : Rv319SP6 . seq : ::::::::::::: 

TTTCGGGCGAGGCGGTATANCTTCCCNTCGTACCGGCGACCGCCAGCCGANAAGCTCGTTTTCCCAGTGTTGCTGGGG 
ATTCTCACGCTGCTGCTGANTGCGTGCCAAACCGCTTCCGCTTCGGGTTACAACGAGCCGCGGGGCTACNATCGTGCG 
ACGCTGAAGTTGGTGTTCTCCATGGACTTGGGGATGTGCCTGAACCGGTTCACCTACNACTCCAAGCTGGCGCCGTCT 
CGTCCGCAGGTCGTTGCTTGCGATAGCCGGGAGGCCCGGATCCGCAATGACGGATTCCNTGCCANCGCTCCGAGTTGC 
NTGCGGATCGACTACNAATTGATCACCCANAACCAtCGGGCGTNTTACTGCCTGAAGTACCTGGTGCGGGTCGGATAC 
TGCTATCCGGCGGTGACAACCCCGGCAAGC (SEQ ID NO. 411) 

:::::::::::::: Rv319T7 . seq: :::::::::::: 

GTTTTGGCTCGGCATGGTTAGCCAAGGTTCTGCGGTCCCACCAGATCATCTTGGTCCGGTAGCGCTCGTCCGGGTATG 
CTGCCGCCGGGATTCTCGCTGCTATTACTCCCCCCGAAGAACGCCACCGGTCCAGCGCGTGGGCCGCCGCGGTCCCCA 
TCACAAACTGAACCCCCAACAGGGACATGCTTAGCGGTAGGGCGCGCGCCAAGGCGGCAGCAATCGCATCACTGCGCT 
GCGCGTC^CTATTAACCCACCCGGACTTCACTTCCACGACCCCGAATGGCGCCCGGTCATTGATCATCTTGCGCACCG 
CGGATAATCCGGGATTGCCAGCCCATTCNACTACCGCATGCGAGTCATCGGCTGACCGCAGCGGTC 

(SEQ ID NO. 412) 

Clone Rv31 

:::::::::::: : Rv31SP6 . seq : :::::::::::: 

TCGCCTAGGCGGGCTTCCCCTTCCGTCCGAGCNGTCAGAAGCTCCTATGACAATGCACTACCCGAGACNATCAACGGC 
CTATGCAATACCNAGCTGATCAAACCCGGCAAGCCCTGGCGGTCCATCGAGGATGTCGAGTTGGCCACCGCGCGCTGG 
GTCGACTGGTTCAACCATCGCCGCCTCTACCGGTACTGCGGCGACATCCCGCCGGTCTAACTCGACGCCGCCTCACTA 
CGCTCAACGCCAGAGACCANCCGCCGGCTGACGTCTCAGATCAGAGAGTCTCCGGACTCACCGGGGCGGTTCATCCCC 
ACTGTCGATAGCGTCTGTGGATAACTTTGTCTGCA (SEQ ID NO. 413) 

::::::::::::: Rv3 1T7 . seq: :::::::::::: 

GCGCGTNGAACTGATAGGTGCGGCCCGGCTCGAGC7VNGCCGGCCATTTGTTCGATGCGGTTACCGAAGATCTCTTCGG 
TGACCTGCCCGCCGCCGGCCAGCTCGGCCCAGTGCCCGGCGTTGGCCGCCGCGGCGACAATCTTGGCGTCCACGGTGG 
TCTGGGTCA (SEQ ID NO. 414) 



Clone Rv321 

:::::::::::: : Rv32 1SP6 . seq : :::::::::::: 

CTCAAGCTTCAATACAGAGTTATAAACTGTGATAATCAACCCTCATCAATGAT-GACNAACTAACCCCCGATATCAGGT 
CACATGACGAAGGGAAAGAGAAGGAAATCAACTGTGACAAACTGCCCTCAAATTTGGCTTCCTTAAAAATTACAGTTC 
AAAAAGTATGAGAAAATCCATGCAGGCTGAAGGAAACAGCAATAACrGTGACT^ 
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ATGTGACGAACCACCCTCAAATCTGTGACAGATAACCCTCAGACTATCCTGTCGTCATGGAAGTGATATCGCGGAAGG 

AAAAT (SEQ ID NO. 415) 
Clone Rv322 

:::::::::::: : Rv322SP6 . seq: :::::::::::: 

CTCAAGCTTCGATCGACATTACTCCCGCCTTGGGTCTGGTCTCCGAGCTGGTCGGTCATGGTCGGACCTGCTGGTAGT 
GGGGATCTAACGCAACATGGTCGGGATTCATCATGGTGTACCCGTGATACCCATTCGCAGCTGCCGGTGAAACCCCGC 
GATGCCGGGATTTCCAGCCGCACTAGGATGTCTAGCCGGCCAGCCGCTGCCGCCGGACTTCGGGATGTTCGGTATACC 
ANCGATCGGCAATCTTGCGTATCCGCCGATGCTCGAACGCTANCCACGCCAAACCAACCACTGTGACNACAATCGCCA 
CCACACCAAAGGTCATGCCCTCGGCGTGATGTCCGGTGCCGAAAGCCGCAAGAGCTCCGACGCCGCC 

(SEQ ID NO. 416) 

:::::::::::: : Rv322T7 . seq: ::::::::::: : ' 

CATTCCCAATTGAATTTCCCNATCCCACAATCTCGGTTCAGATACAGGTCGCCATACCCCTTACTTCGGCAACGCTGG 
GCGGATTGGCCCTGCCGCTGCAGCANACCATCGACGCCATC 
TCGAC^TTCCGCCGATCGACATCCCGGCCTCCACTATCAACGGAATTT 
" CCGTCGACATTCCGGCGGTCACCATCACCGGCAC^^ 

CCGGACCCATCT^ACATCTCGATCATCGACATTCCGGCGCTGCCGGGCTTTGGCAACTCGACCGAGCTGCCGTCGTCGG 
GCTTCTTCAACACCGGCGGCGGTGGCGGCT (SEQ ID NO. 417) 

Clone Rv327 

:::::::::::: : Rv327SP6 . seq: :::::::::::: 

ctcaagctttcggcggagacggacannttgcgaacattgatgacaaaatagaaatcattgatggtttgagtcaccagg 
ccgatc7uu5ccttcgccgagccaaattccaatcaagaggcccaagccc 
gtcattatcagccaaaataactgctctcgggttacaccca^^ 
acattaaatgtcacggtattg (seq id no. 418) 

:::::::::::: : Rv327T7 . seq : :::::::::::: 

AGCTTAACTGCTCCCTAATACCTGGGGCTGTGCCTGCGGTGTATGCACGGCATACGGACATCCNTCCCCTGAGACCCN 
CGGTCTAATCAGCCACGTGTCCACCATCAGGGGTCAACCCCGGCCAAGGGCGACGGCACCCCAAGTTCGCCGACCGTT 
AACCTATTGCTGTGAGCTTCATTTGCTGCGAGCAAAACAGTTGGTCGGCCGTTAGGAACTGAATTGACACTCAACCGA 
TTTGGTGCCNCCGTAGGTGTCCTGGCTGCGGGTGCGCTGGTGTTGTCCGCGTGTGGTAACGACCACAATGTGACCGGG 
GGAGGTGCAACCACTGGCCACGCGTCCGCGAATGTCTATTGCGGGGG (SEQ ID NO 419) 

Clone Rv32 8 

::::::::::::: Rv328SP6. seq : :::::::::::: 

CTCAAGCTTGGGGTGGCGCTGTCGGTCGGTGTGCTTGGCGGCGTCGGTATCAACACCGCCCACGA/^ATGGGGCACAAG 
AAGGATTCGCTGGAGCGGTGGCTGTCCAA7\ATCACCCTCGCCCAGACCTGCTACGGGCACTTCTACATCGAGCACAAC 
CGTGGCCATCACGTCCGGGTGTCCACACCGGAGGACCCGGCGTCGGCGCGGTTCGGCGAAACGTTGTGGGAGTTCCTG 
CCCCGCAGTGTTATCGGCGGCTTGCGCTCGGCCGTTCATTTGGAGGCCCAACGGCTGCGTCGGCTCGGCGTCAGCCCC 

CT (SEQ ID NO. 420) 

:::::::::::: : Rv328T7 . seq: :::::::::::: 

GCACCAAGGCCCCACACGTCACCCTGTGACCTCCTGCGCCGACCCCGCCCGAGGTCCTGGCCGTTACCACCTGAACGG 
GCGAGCCGGGAGTCTGGTACGCATCGAACAAAGAGCAAGGTGCATGGGCGGAGTTGTTCCGCCACTTCGTCGATGACG 
GGGTCNATCCATTCGAGGTCCGTCGCCGCGTCGGTCGAGTGGCGGTCAC^CTCCAGGTACTCGACCTCACAGACGAGA 
GGACTCGATCCCATCTAGGTGTGGACGAAACAGATCTTCTGTCCGA (SEQ ID NO 421) 

Clone Rv329 

:::::::::::: : Rv329SP6 . seq : :::::::::::: 

TCGCCTCCGCATATGGGTCGACGCCAAGCGGGTCCGGATTTCTGGGCTTCATCGCTCGCGCCGTCGCGACAAACAGCG 
CGGTCG7VACCGACACTCGTTGTGATGTCCCAGCTATCACCTTCGGTACGCACCCAATCGACCCTACNCGGCTATCTCA 
GCCGCGATCTCCAGGCTCCGCCGAGCCAGGTGCATCCCGGTCCGGATCCCACTAACCCGGCACCATTGGCGTCN 

::::::::::::: Rv329T7 .seq::::::::::::: (SEQ ,D NO. 422) 

GTCCTCGAGTGCCGCCGTCGNCACNCCCAGCGCCCGCGCGGCCACTTGGATGCGACCCGTTTCAAGTCCCTTCATCAT 
CTGCGAAAAGCCTTGACCCATGGCTCCGCCCAGGATCGCCGAGACCGGCACCCGGAGGTTGTCGAACGACAGCTCGCA 
GGATTCGACGCCCTTGTAACCCAACTTCGGCAAGTCCCGCGACACCGTGAGTCCCGGCCCGGGTTCGACGAGCACGAT 
CGACATGCCTTGGTGCCGCGGTGTGGCGTTCGGGTCGG ( SE q |q N q 423) 
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Clone Rv32 

::::::::::::: Rv32SP6. seq: :::::::::::: 

GGCATACCAATGTGGACTTCTGCTCACCCACGATATCCGTGGTCTGATCCGCTGCTGCGGCGGGCTGCNACCTGCNTC 
TCNGCGGCACCCGTNACTACATGGCNCGCGCCGCACGCATACGTCGCGGCGGGACCCACTCCNACTGGTCGACGGTGC 
TGGCCGCGTGTCCGCANGTCCCNAACCCGGCCGCACCGACGAAACCGGCCGCCGTCCGTTCTGGACCAACGCTCATGT 
GCCGTCGGGGTCCATGCTCGACGCCATCGAGACCGTAACCAGCGTCCTCGAGCGGTTCGCCTCCGGCTTCCGTGACAT 
CTTCGTGGCTGCTCGCGCCGTGCCGCCGCGCGGATGGTCGACCACAACGCCAACCACCTCGGCGGTGACATCACXIGTC 
CGCGCCACTCGACCTGGCGCGCGATCGCGGCCC (SEQ ID NO 424) 

::::::::::::: Rv32T7 . seq: :::::::::::: 

GTGAGCAGACCTACGCCNCCTGGTTGCGCC7\ACTCGGTACCGATCATGGCGCGCNGCCTGTCGTCACCGATACCCAGC 
GAACAAGACAGCCCGGTCCGCGACAAGATGACTTTCCCGATCTCTTCGGCGACTTCCATGGGGTCGTCCGGAGTCCCG 
GGCGCCACCGCGAGGTAACCCTCGTCTCAGTCCCATACGCGACCGGGTATCCACGTCGCGCAACAACGCCACCACCTC 
CCCAGACGCCNCGTTGTACGCGGCTGGGTTCCACNGCAATAAGTGGCCTCANGGCATCGTCCGGCGGCGGTCCNCAAC 

GCA (SEQ ID NO. 425) 
Clone Rv330 

::::::::::::: Rv330SP6 . seq : :::::::::::: 

CTCAAGCTTGAGGTTAACTTTGAACGGATCGAGCTGGACGTTCGAGACGGTGATCGGGCCGAACCTGAATTGTCCGGT 

AATGCCCAACGCAAAAAGCAGGGTGGTGGCCGGGGCGGTGAAACCGGCGTCGGCGGCACCGTCGAAATCTATGTGGAT 

TGCCGGAATGGGGATGTCCGGCACGGCGAAACCGTAGTTGGCTTGTCCCGTGAGGCCCAGGTGGATGGGGGGAAAGAT 

CCTGGTGTCCGGGATT^ATAATGGGGCCGATGCCGCCGGTTGAAGTCCACTGGATCGGGAATTCCGGAATCTTGATCCG 
ACGTTCAGGCCGAACAGGCCCTC ( g EQ |D NQ ^ 

:::::::::::: : Rv330T7 . seq : :::::::::::: 

CGGCGACGTCGCGATACGCCGAGGAGTTGGGAATCGCTCTGCAGCAAACCAATATTCTGCGCGACGTTCGAGAGGACT 
TTTTGAATGGACGGATCTACCTGCCGCGCGACGAGCTGGACCGATTAGGCGTACGCCTCCGCCTGGACGACACCGGGG 
CACTCGATGACCCCGACGGACGGCTCGCGGCNCTGCTGCGGTTCAGTGCCGACCGCGCCGCAGACTGGTNTTCGCTGG 
GACTGCGGCTGATTCCACACCTCGACCGCCGCAGCGCTGCCTGCTGTGCGGCCATGTCTGGCATCTACCGCCGTCAGC 
TCGCCTTGATCAGAGCATCGCCGGCGGTCGTCTA (SEQ ID NO. 427) 

Clone Rv331 

::::::::::::: Rv331SP6. seq : :::::::::::: 

CTATAAAATACTCAAGCTTGATGCCGCCGAAACCGAGCGTGAGCACGCCGCCAGCCACCACGCGCGGGTCGGGCGCCG 

GGCCCGGGCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACCACCCGGNTGCGCTACGTCNAGCCATA 

CCGGGCGGAGCTACATCGGCTCGGCCGCCCAGTGTTCGGGCCCTCTTTCGAGGTCNAGGTCNATACCGATTTGCGCAT 

CCGCAGCCGCACCCTGAACNACANAACCGTGCCCTACTATTGCTTGTCNGGCGGGGCC7\AAAAACAGCTTGGCATCCT 
GGCCCNATTGGCCGGCGCGG 1FN _ 

(SEQ ID NO. 428) 

::::::::::::: Rv331T7 . seq ::::::::::::: 

CTTCGGTCGCAGTGTGCGAGTGATAGATGACGACCGGGACCTCGTCGGCATCTTCCATAGCCCGCCACACCTTCAGTT 
GCTCACCGGAATCCAACCGGTAGAAGGTCGGCGAGCGCTCGGCATTGGTCATCGGGATATGCCGCTCGGGAGGGTCAG 
AGCCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGGGTGGTCGCGACGCGCATGGGCCACCATCGCATTCACCA 
GGTCTGCGCG7VATCNCCANCACGTANACNGTTCCTTTCCTAA (SEQ ID NO. 429) 

Clone Rv333 

:::::::::::: : Rv333SP6 . seq : ::::::::::::: 

CTGGCACCAAGGCCCCACACGTCACCCTGTGACCTCCTGCGCCGACCCCGCCCGAGGTCCTGGCCGTTACCACOGAAC 
GGGCGAGCCGGGAGTCTGGTNCGCATCG/^ACAAANAGCAAGGTGCATGGGCGGAGTTGTTCCGCCACTTCGTCGATGA 
CGGGGTCNATCCATTCGAGGTCCGTCGCCGCGTCGGTCNAGTGGCGGTCACACTCCAGGTACTCGACCTCACAGACNA 
AAGGACTCNATCCCATCTAGGTGTGGACNAAACAGATCTTCTGTCCGACNACTACACCACCACCCAGGCCATCGCCGC 
CGCCCGCGATGCCAACTTCGACGCCGTACTGGCCCCGGCGGGGGGCGCTCCCCGGTTGTCAACACTTGCCGTGTTCNT 
TCACGCNCTGCCCCACATCCAACCCCAACG (SEQ \Q (sgQ 430) 

Clone Rv334 
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Clone Rv335 

:::::::::::: :Rv335SP6. seq: :::::::::::: 

CAATACTCAAGCTTGGCGTGCCGTTCCAACCCGAATTGGCTTTCGGCGCCATCGGTGAGGACGGCGTGCGGGTGCTCA 
ACNACNACGTCGTCCGCGGGACACACCTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTAC 
AACGCCGCGCGGAACGCTTCCGCCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATC ir ^ „~ov 

(SEQ ID NO. 432) 

:::::::::::: :Rv335T7. seq: ::::::::::: : 

CNTCATGATGATCATCACCCGAAGTGTGGTAGCCGCAGTGGTTATCGTGGGTACCGTCGTGCTTTCCATGGGCGCCTC 
TTTCGGGCTTTCCGTATTGGTCTGGCAGGACATTCTGGGTATCGAGTTGTACTGGATGGTGTTGGCGATGTCGGTGAT 
CCTGCTCCTGGCGGTGGGATCCGACTACAATCTGCTGCTGATTTCCCGGTTGAAAGAGGAAATTGGGGCCGGATTGAA 
CACCGGAATTATCCGTGCCATGGCTGGTACCGGGGGAGTGGTGACGGCTGCCGGCATGGTGTTCGCCGTTACCATGTC 
GTTGTTTGTGTTC AG CG ATTTGCGAATTATTGGTCAGATCGGTACCAC (SEQ ID NO 433) 

Clone Rv33£ 

::::::::::::: Rv336SP6. seq.: 
ATACTCAAGCTTTTACGGTGATCGCNCATC^^ 

ACATGAGCCAGCCTCTCGTCGGCGGTCGGGTGCAGGTGCTCGGGCAGCTCGGCCGCNACAGCCGCCTGACCCTGAAAC 
CAGCTTCCATATCCCGCGAI^INAACGACGCCAGTCCGCTACGTNACCCCTCCGCGACTGTCCATGGACAACAGCGCGTT 
CTCCACCGACCGGGCCCGGGTGTGGGGTNTT (SEQ ID NO 434) 

::::::::::::: Rv336T7 .seq: :::::::::::: 

GCTGGTAGAGTCGCTGACCGGTGCAGGTTTCGACAATGTGGTGCCGGTTGGGCGGCTACGTGCCATCGAGACACTGGC 
GCAGGCTATCGCACCCGTTATCGGCTACGAGCAAATCGCGGTATGCGTTCTTGAGCATGAGTCGGCGACCGTCGTCAT 
GGTCGACACCCACGACGGAAAGACGCAGATCGCCGTCAAGCATGTGTGCCGCGGATTATCAGGACTGACCTCCTGGCT 
GACCGGCATGTTTGGTCGCGATGCCTGGCG (g£Q |Q jsjO 435) 

Clone Rv337 

:::::::::::: : Rv337SP6 . seq: :::::::::::: 

GCTTTCCGCCGATACCCGCCATGTCNCGCACATCCAGGACTTCTGGGGGGATCCGCTGACAGCGGCGGGATCCCAAAG 
TGCGGATGATCGGGCCGCCTACGTCGTGGTGTACCTCGTCGGTAACAACGAAACCGAAGCGTATGACTCGGTCCACGC 
GGTGCGGCACATGGTGGACACCACACCGCCACCGCACGGGGTGAAGGCCTATGTCACCGGTCCGGCANCACTCAATGC 
CGACCAGGCCGAGGCCGGANACAAAANTATCGCTAAGGTCACCGCGATCACNAGCATGGTGATCGCAGCAATGTTGCT 
AGTGATCTATCGCTCCGTAATTA (SEQ ID NO. 436) 

:::::::::::: : Rv337T7 . seq : :::::::::::: 

CTTCCAACCCGAATTGGCTTTCGGCGCCATCGGTGAGGACGGCGTGCGGGTGCTCAACGACGACGTCGTCCGCGGGAC 
ACACCTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGC7VGCTGATCGAGCTACAACGCCGGGCGGAACGCTTCCG 
CCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCGAGGGC 
CAAGGCGGCGTGCCANGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCA 

(SEQ ID NO. 437) 

Clone Rv338 

:::::::::::: : Rv338SP6 . seq: :::::::::::: 

TACTCAAGCTTCGCGAGATCCGGATGGCACTCACGCTGGACAAGACCTTCACAAAATCTGAAATCCTGACCCGATACT 
TGAACCTGGTCTCGTTCGGCAATAACTCGTTCGGCGTGCAGGACGCGGCGCAAACGTNCTTCGGCATCAACGCGTCGG 
ANCTGAATTGGCAGCAAGCGGCGCTGCTGGCCGGCATGGTGCAATCNACCAGCACGCTCAACCCGTA 

:::::::::::::RV338T7. seq::::: :::::::: (SEQ ID NO. 438) 

CCCACGACTTTCTCCTCGATCAGTTGGATTTGTACGAAGAGGCAACGAAAGCAGTGATCCTCGGGATGGTCGACGCCT 
ACATCGACCCGCCGTTCACGCCGCACAGCCTGCTAGATGCGCTGGGCGAGCAGGTCCCACAGTTCGCCGCTAAGGCAC 
GGCGTCTGTTCCCGTCCGGATCGCCATTCGGCCTCGGCGTCCTGCTCCCATTCGATCAATAGGGCTGGCAGCTCCGTC 
GGCAGGGGCCTACGCCTCACCCCGTCACG ^EQ ID NO 439) 

Clone Rv339 

::::::::::::: Rv33 9SP6 . seq : :::::::::::: 

CTCAAGCTTATGCGCGCCGGCCGAGGTCTGCTCACGGCAACCCCTGAAGTTTAGGGGACNACCTACTCAGCGCAAAAT 
TTCGCTAATGTGAGTCCGCCCCACCAGGGGNANATCAACCCATGTCGATCATGATCTACCCGGATACCGGATTGGCGG 
TAGCGCCCACGATCGTCNAAATNTCCGCCTGAATCATCGGATAGCTGATCCGGCGT 
GCAACAGCCGCCAGGCCGGCCCGCANCGANCCGATCTCNTCGGGCCGCATGGGCCCCAATCTTNTCG 

(SEQ ID NO. 440) 
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::::::::::::: Rv3 39T7 . seq :::::::::::: : 

GTGTGTGGTGGAACCCATCTGAGCAGTGTGCCAAACCGGGGCAGACAGCTCCCAATTGACCTGAGCCCGCTCACTTGC 
TGGGTAAGCGTC (SEQ |D ^ ^ 

Clone Rv33 

:::::::::::: : Rv33SP6 . seq: :::::::::::: 

CTTTACACTTCCTGCATCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAAC^^ 
ACCATGATTACGCGAAGCTATTTAGGTGACACTATAGAATACTCAAGCT 
CACCATCTGTACCCGACCAAGATCTAC ^ gE Q jD NQ 442 j 

:::::::::::: :Rv33T7.seq: :::::::::::: 

CAGGCATGCAAGCTTTAGCTGCCCGAATGCGTCACCCCGATGCGCCCAGATCGGGGCTTCGCAGATAAAGCACGAACA 
GGCGGGCAAAACGTCNATCTCGGAGCCGGAAGGGCAATCAGCCGACCGTCGACGAACGACACCGGCGAGACCACTTAG 
GCAGTGACGGCCGGCCCGAACATTACGCGCTCGTTGATTAGGCGTTCGGTCTCGTCCGCGGTCATGCCGAGCAGCTTG 
CGGCAGATCTGAACGCTGTCCTGTGCGGGCAGCGGCGCCGGGCGTTGGGGTGCCTGCCCGAATGTGACCAAACGGAGC 
CGGACCCGTCTCGGCGGGCCGCGGACGGCGATCCGC (SEQ jq j^q 443 j 

Clone Rv34 0 

:::::::::::: : Rv34 0SP6 . seq : :::::::::::: 

CNCAAGCTTGCGGATGTTACCCCTGACAGCCTGAACTATGTCNAAACACACGGCACCGGAACGGTGTTGGGGGACCCC 
ATCGANTTCGAGTCGCTGGCGGCCACTTATGGCCTGGGTAAAGGCCAGGGCNANAGCCCGTGCGCATTGGGGTCGGTC 
AAAACCAACATCGGCCACCTGGAGGCGGCCGCCGGTGTGGCTGGATNCATCAAGGCGGTK^TGGC^ 
CACATTCCCCGCAACTTGCACTTCACCCGGTGGAACCCGGCCATCNACGCGTCGGCNACGCGGCTGTTCGTGCCNACC 
NAAAACCCCCCGTGGCCGGCGGC ,~ M< ~ AAA . 

(SEQ ID NO. 444) 

:::::::::::: : Rv340T7 . seq: :::::::::::: 

GGAACCGGTAACCAGATCAGCTCGTCGACCTCACTGCCGGGGGTGAATTCCCCACCGGTGCTGCGCGCTGCCCAGTAG 
TGCACCTTCTTGACGCCTCGAAAAGGGGAGTCGGTCGGGTAGGTCACCGTCAGGAGCCGCCTACCCAGGTTGGCGCNA 
TAGCCGGTCTCCTCGAGTATCTCCCGCACCGCCCCCACCGGTGCGGTCTCACCCT^NATCCACTTTGCCCTTGGGCAGC 
GACCAGTCGTCGTANCNGGGGCGGTGAATGACAACGATCTCGACCGGCCCTTCCN (SEQ |Q N q 445) 

Clone Rv341 

::::::::::::: Rv341SP6 .seq :::::::::::: : 

TACTC7VAGCTTCAGAACAGGCCTGTTGTGGGCNCACCCGGCTCGCCGAGTTCTGCACGCACCGCCTCAAGTGCGGCCC 
GCACCGCCGGCATCTCCCGGTCACGCAGGGCCGCGGCCCGCGCCGCAGCGACGGCGTGTTCGCGCAGTTCGCCGTCAA 
TGATGCTGACCTGATCGGCCACCCGGGCGTTCTCGGCGTCGTCGCGTTCACTAATCGCGGTGCTCAGCAGCGTCTCGA 
CAGCCACCACCCGAGTGGCGACCAGCTGC (SEQ ID NO. 446) 

:::::::::::: : Rv34 1T7 . seq : :::::::::::: 

TAATGTCTTGCCAACGTCACCACAATCGCGATGAATTC7VATCATGCCGCCCAGGGCGGCCAACCCAATGGTGGCCGCG 
AGCGGCAGCTCGATCGCAGCGCGGAGGTTGCCGGCCGCCAGTTGATTCACGAACAGGGTGAGGTCATAGGCGGGCAGG 
ATAGTGACGAAGGCAAGACCTATAT CT GC CGTCGGAAGAAGAATCGAGTAGCCGGTCGACACAACGGAAGCGAAAGTG 
TCCGCGATGTTGATGAGCGTCGCCGGTTGTGGCGGCGGTGGCGGC , ni 

(SEQ ID NO. 447) 

Clone Rv34 3 

::::::::::::: Rv343SP6 . seq : :::::::::::: 

TACTCAAGCTTTCGTCAGTTCATCGCGCCAGCAGACCAACT^AGAGCATCGGGACATACGGAGTCAACTACCCGGCCAA 
CGGTGATTTCTTGGCCGCCGCTGACGGCGCGAACGACGCCAGCGACCACATTCAGCANATGGCCAGCGCGTGCCGGGC 
CACGAGGTTGGTGCTCGGCGGCTACTCCCAGGGTGCGGCCGTGATCGACATCGTCACCGCCGCACCACTGCCCGGCCT 
CGGGTTCACGCAGCCGTTGCCGCCCGCAGCGGANNATCACATCGCCGCGATCGCCCTGTTC ^g EQ jq N q 448) 

:::::::::::: :Rv343T7. seq: :::::::::::: 

CCACCCGTGTAATTTGGGATGGGCNAAAAGGCNAAGCACCGCGTGGCCACGAACGCCGGGAGGGACAATCTCGGGCGG 
CTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCGAACATTCGGGG 
ATGGCAGCAACCTGGTAGCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCGCCGCCCGGGCGGCTAC 
AGTCTGAAACGCGATGACCATCGATGTGTGGATGCAGCATCCGACG (SEQ ID NO 449) 
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Clone Rv344 

:::::::::::: : Rv34 4SP6 . seq : :::::::::::: 

TCAAGCTTTAGCTGCCCGAATCCGTCANCCCGATGCNCCCAGATCGGGGCTTCGCANATAAAGCACNAACAGGCGGGC 
AAAACGTCNATCTCGGAGCCGGAAGGGCAATCANCCGACCGTCNACAAACGACACCGGCGANACCACTTAGGCAGTGA 
CGGCCGGCCCGAACATTACNCGCTCGTTGATTAGGCGTTCGGTCTCGTCCGCGGTCATGCCGAGCAGCTTGCGGCANA 
TCTGAACGCTGTCCTGTCCGGGCAGCGGCGCCGGGCGTTGGGGTGCCTGCGGAATGTGACNAAACGGAGCCGGACCCN 

tctcggcg (SEQ |D no. 450) 
::::::::::::: Rv344T7 . seq: 

ccggggccactccgcacaatcngtaccnnaccaanatctacaccatcgaatacgacggcgtcgccgantttccgcggt 
acccgctcaactttgtgtcgaccctcaacgccattgccggcacctactacgtgcactccaactacttcatcctgacgc 
cggaacaaatngacgcntcggttccgctgaccaatacggtcggtccc (SEQ ID NO 451) 

Clone Rv346 

::::::::::::: Rv346SP6 . seq :::::::::::: : 
NCTGGCCTTTGGTCC^CACTAANACAATACTC^^^ 

ATCCCGAGCCGATAGCTGGCGGGCTCGGGTGGTGGCCAGCGGCGCTGCGACNAAAGGTGTGACCGTCATGAAACAGAC 
ACCACCGGCGGCCGTCGGCCGTCGTCACCTGCTCG7UNIATCTCAGCATCCGCAGCCGGTGTGATCGCGCTTTCGGCGTG 
TNGTGGGTCNCCGCCCGAGCCCGGCAAAGGCCGGCCCGACACAACCCCGGAAC (SEQ ID NO 452) 

::::::::::::: Rv346T7.seq: :::::::::::: 

CATCTGCCCACCACACGGACCGCGGTGCGGACGCGGCTGACGCGCCTGGTGGTCAGCATCGTGGCCGGTCTGCTGTTG 
TATGCCAGCTTCCCGCCGCGCAACTGCTGGTGGGCGGCGGTGGTTGCGCTCGCATTGCTGGCCTGGGTGCTGACCCAC 
CGCGCGACGACACCGGTGGGTGGGCTGGGCTACGGCCTGCTATTCGGCCTGGTGTTCTACGTCTCGTTGTTGCCGTGG 
ATCGGCGAGCTGGTGGGCCCCGGGCCCTGGTTGGCACT (SEQ ID NO 453) 

Clone Rv347 

:::::::::::: : Rv34 7SP6 . seq : :::::::::::: 

GACAATACTCAAGCTTGACTGGCCACCCACCGGCATGACCACCGACAGGCCCGACTGGTCGTACCACTCGAACGCCGG 
GGTGTTGATGTCCCAGCCGCTGAANTCGTCCTGCGCGCGCAGGCCGTCNAACAGGTACAGGGCGGGCGAATTGGCACC 
ACCACTTTGGAATTGGACCTTGATGTCACGGCCCATCGACGGCGACGGCACCTGCAGGTACTCCACCGGCAAGCCCGG 
CCGGGAAAATGCCCCCGCGGTCNCCGTGCCACCGACGGCGCCGANCAAACCCGACACTAGGGCCGCGCCNACGGCCCC 
GACCACNANTCNACGCGACATACCCGTGACGGCGCCACNAACCCTGTCAACA (SEQ ID NO 454) 

::::::::::::: Rv347T7 . seq: :::::::::::: 

CCTCCAACTCGGCGGGGAAGCGACNCCAGCCTACCGAGCTTGGAGTCCANGACGCCAGCGGCGGCGTCGGTCTGCGTC 
GTGGTGCCGCCGGGGTGGCGTTGGCTGGCAACGATCTCCACCCAGCCGGTCGGGTTACCCACGATCTCGGCATANACG 
CGGGCCGAGGCCGGTGCGATACCGTATTGCGTCAATTGGGACGCGGTTGTGCATTCGGCTAGCTCGGTTGCCACACCC 
GTCAGGGGTTCGACGTTGGCGGGTTCGGCGGGCCCCANCACCGCTGTCACCATGCCCGCCAAGCCGACCTGCGGCGCC 
ACCAACTGCAGCACCANCATGTCGCCGTCGCGCGCCGCGATCACATGG (SEQ ID NO 455) 

Clone Rv34 8 

:::::::::::: : Rv34 8SP6 . seq: :::::::::::: 

CTCAAGCTTTTTGAGCGTCGCGCGGGGCANCTTCGCCGGCAATTCTACTANCGAGT^ANTCTGGCCCGATACGGATCTG 
ACCGAANTCGCTGCGGTGCANCCCACCCTCATTGGCGATGGCGCCGACNATGGCGCCTGGACCGATCTTGTGCCGCTT 
GCCGACGGCGACGCGGTAGGTGGTCAAGTCCGGTCTACGCTTGGGCCTTTGCGGACGGTCCCGACGCTGGTCGGGGTT 
GCGCCGCNAAAGCGGCGGGTCGGGTGCCATCAGGAATGCCTCNCCGCCGCGGCACTGCAC15GCCAGTGCCGCGGCGA 

_ ,. 0 „ (SEQ ID NO. 456) 

::::::::::::: Rv34 8T7 . seq ::::::::::::: v 7 

CNCCAGCTTGATTGGTCTGGTTGCATTGGCCAGCTGCGCGAGCCTGGCTCACTTCAACTACGACGACCGCAAACAATT 
GCCGCCTTCGGATCCGAGTTCGGTTGGGTACGCGGCAATGGAGCACCATTTCTCGGTGAATCAGACTATTCCTGAGTA 
CTTGATCATCCACTCTGCACACGACCTGCGAACCCCGCGCGGCCTTGCCGACCTGGAGCAGCTGGCGCAACGTGTGAG 
CCAGATCCCAGGCGTTGCCATGGTTCGCGGTGTGACCCGGCCAAACGGGGAAAC (SEQ ID NO. 457) 

Clone Rv349 

:::::::::::: : Rv34 9SP6 . seq : :::::::::::: 

CAATACTCAAGCTTGACTGGGCCCGCACCTTCGGCGCCACCCACACCGTCAACGCCCGCGAAGTCNAOGTCGTCCAGG 
CCATCGGCGGCCTCACGGATGGATT-CGGCGCGGACGTGGTGATCGACGCCGTCGGCCGACCGGT^AACCTACCAGCAGG 
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CCTTCTACGCCCGCGATCTCGCCGGAACCGTTGTGCTGGTGGGTGTTCCNACGCCCGACATGCGCCTGGACATGCCGC 
TGGTCNACTTCTTCTCTCACGG (SEQ ID NO. 458) 

::::::::::::: Rv34 9T7 . seq :::::::::::: : 

TCGACGGTTTGGCGGCCTTAAATGCACTGAGGTCGTCAATTGACCCCACAGCGGAAATGCCGACTATTCGCAGGCCTC 
CTTCGCCTTGGCTGCCGGAGAGGGGCTCCGCGGGAACCGCATGCAGGTATATGACCTCGGTTTCTCGGGTGCTACCGC 
GTGCCTTGTNTANGATNANCTCGGCGTTGGAATTGTCCAGCCGGCCCAATTCATCGAGCGCANATTCGTACACNTGGC 
CGGCGGCGACATACGCTTCACCGTGGATCTGCTCCACACGGACCGCCCTGTCGGGATCCTGCTCACGGGTAANGGAAC 
TTACGTGGCACTCGG ^ SEQ ,q N q. 459) 

Clone Rv34 

::::::::::::: Rv34SP6. seq: :::::::::::: 

GACCACGCCAGGCTAATCACGTGACGCTACCGAATACCCTNCCTAGTGGTGCAGGCTCCCGCTGGAAATGGCCCTGTA 
CCAACTCGCGCACCGGTGCCAG (g EQ |D NQ 46Q j 

::::::::::::: Rv34T7 . seq: : ::::::::::: 

CGGCACCCGACCCCTTTGAGCCGTCCGCCGTG.GCGGCGGTGGAACTGGCCGAGGAGGGAGTGATCGTGCTGGGCAAAT 
TGGTCGATGGCACGCTGGCCGCCGATCTGAAGGTCN (SEQ ID NO. 461) 

Clone Rv350 

::::::::::::: Rv350SP6 . seq: :::::::::::: 

CTCAAGCTTGCCGTTACCCCGACTTCCGGAGGGACACCATGAGCACCGCCAGCCGAGCACGAGGCCAAACTCCGCCGA 
CGCAGGCCGGTTGGACTTGTCGTGCTGGACAAGGGGTTTAGCCGCCGAAGCAGTGACGTACATG<5GCGAAAAGCAGTT 
CGCCTGTCGACCGACGGNGCNNACCGTGAGGCTAGGGAAGCGAGGAGCACATGGCCGCGGACCGGCAATGTACACGCT 
GCAAGCAAACCATCGAACCCGGATGGCTATNCNTCACCGCCCATCGCCGCGGT (SEQ ID NO 462) 

::::::::::::: Rv350T7 . seq ::::::::::::: 

CATGTCGCGCACATCCAGGACTTCTGGGGGGATCCGCTGACAGCGGCGGGATCCCAAAGTGCGGATGATCGGGCCGCC 
TACGTCGTGGTGTACCTCGTCGGTAACAACGAAACCGAAGCGTATGACTCGGTCCACGCGGTGCGGCACATGGTGGAC 
ACCACACCGCCACCGCACGGGGTGAAGGCCTATGTCACCGGTCCGGCAGCACTCAATGCCGACCAGGCCGAGGCCGGA 
GACAAAAGTATCGCTAAGGTCACCGCGATCACGAGCATGGTGATCGCAGCAATG (SEQ ID NO 463) 

Clone Rv351 

::::::::::::: Rv351SP6 . seq : :::::::::::: 

ATACTCAAGCTTCGGTACGGTGGCGGGCCGTGCTGCTGGCCGCGGTCGCGGCGTGCGCGGCCTGGGGTCTCGTTTACN 
AGCTCGCGCTGCTGACACTGGCGGGNAGCCTGAACGGCGGCGGGATCGTGGCCACCTCCCTGATCGTCGCGGGCTACA 
TAGCCGCGCTGGGAGCAGGCGCCTTGCTGATCAAGCGGCTACTTGCACACGCGGCCATCGCGTTCATCGCCGTGGAGG 
CGGTGCTGGGCATCATCGGCG (SEQ ID NO. 464) 

::::::::::::: Rv351T7 . seq : :::::::::::: 

TGTCAAGTCCTTTCAGATCTCNTTTTTATGACATGACTGGAGATCTGTCTAGATTGCAGCTCCTGTGAGGGTGGGTAC 
CGGATTCAAGCCGGTCGGTCACGCCGCGGTGGTACCGGCTTTGCGGCAGTGCTCGGCCTCGAGTTCGGGGATCGCGCG 
CGAAGTGCGTTCGCGCAGCAAGATCGCGGCCGTAATGCCGGCGATGACCGCGATGACCAGCGCGATCCAGGAGAACCG 
TTCCAACCAGTGCTGGGCGGCCATCCCGGCGAAGTAGACCAGTGCAGTGGTGCC (SEQ ID NO. 465) 

Clone Rv352 

::::::::::::: Rv352SP6 . seq :::::::::::: : 

CAATACTCAAGCTTCAAAACAGGCCTGTTGTGGGCGCACCCGGCTCGCCGAGTTCTGCACGCACGGCCTCAANTGGGG 
CCCGCACCGCCGGCATCTCCCGGTCACGCAGGGCCGCGGCCCGCGCCGCANCGACGGNGTGTTCGGGCAGTTCGGGGT 
CAATGATGCTGACCTGATCGGCCACCCGGGCGTTCTCGGCGTCGTCNCGTTCACTAATCGCGGTGCTC 

(SEQ ID NO. 466) 

:::::::::::: : Rv352T7 . seq : :::::::::::: 

TACGCTGGCGCTGGAGGGAGCCANNTACAACATCCACGCCAATGCTCTTGCCCCGATCGCGGCGACCAGGATGACCCA 
GGACATCCTGCCGCCCGAAGTACTGGAAAAGCTCACACCCGAGTTCGTCGCACCGGTGGTGGCCTACCTGTGCACCGA 
GGAGTGTGCCGAGAACGCATCGGTGTACGTCGTCGGTGGTGGCAAGGTGCAGCGAGTTGCGCT-GTTTGGCAACGACGG 
CGCCAACTTCGACAAACCGCCGTCGGTACAAGATGTTGCGGCGCGGTGGGCCGAGATCACCGATCTGTCCGGTGCGAA 
AATTGCTG (SEQ |Q NQ 46J) 
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Clone Rv353 

:::::::::::: : Rv3 53SP6 . seq : 

GCTTTTCCCGTCCGTCNNCGCTCAACCGCGTGAGGCCGAAGCGGNTGGTTACGACTCCCTGTTTGTGATGGACCACTT 
CTACCAACTGCCCATGTTGGGGACNCCCGACCAGCCGATGCTGGAGGCCTACACGGCCCTTGGTGCGCTGGCCACGGC 
GACCGANCGGCTGCNNNTGGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCCGACCCTGCTGGCAAANATCATCAC 
CACGCTCGACGTGGTTAGCGCCGGTCGAGCGATCCTCGGCATTGGAGCCGGTTGGTTTGANCTGGAACA 

r> (SEQ ID NO. 468) 

::::::::::::: Rv353T7 . seq: :::::::::::: v 

CNGCTTTTTAATGGCCTTGACNTGGGCGNGCCGGCC^CCGGGGCCACTCCGCAC^TCTGTACCCGACCAAGATC 

ACCATCGAATACGACGGCGTCGCCGACTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGC 

ACCTACTACGTGCACTCCAACTACTTCATCCTGACGCCGGAACAAATTGACGCAGCGGTTCCGCTGACCAATAGGGTC 

GGTCCCACGATGACCCAGTACTACATCATTCGCACGGAGAACCTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATC 

GTGGGGAACCCACTGGCG7VACCTGGTTCAACCAAACTTGAAGGTGATTGTTAACCTGGGCTACGGCGACCCGGCCTAT 

G (SEQ ID NO. 469) 

Clone 1 Rv354 :Jf * '■• • :"fl*- • ' . i:Vi V:-^^ 

: : :Rv354SP6.seq: 




GGATTTCGACGCCGTGGCCGACCTGAGGTTGGCGGTGGACGAGGTGTGCACCCGGTTGATTCGCTCGGCCTTGCCGGA 
TGCCACCCTGCGCCTGGTGGTCGATCCGCGAAAANACGAANTTGTGGTGGAGGCTTCTGCTGCCTGCGACACCCACNA 
CGTGGTGGCACCGGGCAGCTTTAGCTGGCAT (SEQ ID NO 470) 

::::::::::::: Rv354T7 . seq: :::::::::::: 

CCGACGCCGTCGTGGCCACCAACACCGCGACCAGCACCGTGACCCGGACCGGGGTGCCGCGCGAACCGGTCTTGGCCA 
ATTGCCGCGGCACCAAGCCGTCGCGCGCCATGGCGAACAGCACGCGGCATTGCCCGAGCATCAACACCATCACCACCG 
TGGTAAGCCCGGCCAGCGCGCCGACGGAGATGATGCCGCTGGCCCAGTACACCCCGTTGGCCTGGAACGCGGTGGCCA 
GATTTGCCGGCCCGCGGCCCGGTACGGTCCGCAGTTGGGTGTATGGAACCATGCCCGACAGCACCACCG 

(SEQ ID NO. 471) 

Clone Rv355 

::::::::::::: Rv355SP6 . seq : :::::::::::: 

TTNACTGGCCTTTGGTCCACACTAGAC7VATACTCAAGCTTCCAGGACATCGTCATCGCGACCAAAACCGCGAGCTAGG 
TCGGCATCCGGGAAGCATCGCGACACCGTGGCGCCGAGCGCCGCTGCCGGCAGGCCGATTAGGCGGGCAAATTAGCCC 
GCCGCGGCTCCCGGCTCCGANTACGGCGCCCCGAATGGCGTCACCGGCTGGTAACCACGCTTGCGCGCCTGGGCGGCG 
GCCTGCCGGATCAGGTGGTAAATGCCGACA (SEQ ID NO. 472) 

:::::::::::: : Rv3 55T7 . seq : :::::::::::: 

NGACGTCTTCCATCCGCGCGTCGTTTTGGCGGGTTGGCCACAGCAGCCCGCCGGTGACGGCGACGATGCTGGGCTGGT 
TGCGGCCCTGCGCCACCGCGGCTTGCATGCTGGTTGGCTGTCTTGGGACGATCCCGAAATAGTCCACGCGGATCTGGT 
GATTTTGCGGGCTACCCGCGATTACCCCGCGCGGCTCGACGAGTTTTTGGCCTGGACTACCCGCGTGGCCAATCTGCT 
GAACTCGCGGCCGGTGGTGGCCTGGAATGTCGAGCGCCGTTACCTA (SEQ ID NO. 473) 

Clone Rv356 

:::::::::::: : Rv356SP6. seq : :::::::::::: 

CTTCCTCCTGAGTACCNCCCGTNTACTTTGGGATGGGTAAAAAGGCGAATCNCCGTTTGGTCACGAACGCCGGGAGGG 
ACAATCTCGGGCGGCTGGGGCCTCTCGCGGGAANGCCCGAATGTACGGTGTCTCGACACTTCCCNTCCCCCTCCG 

(SEQ ID NO. 474) 

::::::::::::: Rv356T7 .seq: :::::;:::::: 

GAGCATCGGGACNTACGGAGTCAACTACCCGGCCAACGGTGATTTCTTGGCCGCCGCTGACGGCGCGAACGACGCCN<; 
CGACCACATTCAGCAGATGGCCAGCGCGTGCCGGGCCACGAGGTTGGTGCTCGGCGGCTACTCCCAGGGTGCGGCCNT 
GATCNACATCGTCACCGCCGCACCACTGCCCGGCCTCGGGTTCACGCAGCCGTTGCCGCCCNCAGCGGACGATCACNT 
CGCCGCGATCGCC (SEQ ID NO. 475) 

Clone Rv357 

:::::::::::: : Rv357SP6. seq : :::::::::::: 

TACTCATGANCATCCTTTAATCANNGCTTTGCGTTTTTTTATTAAATCTTGCAATTTACTGCAAAGCAACAACAAAAT 
CGCAAAGTC^TCAAAAAACCGCAAAGTTGTTTAAAATAAGAGCANC^ 
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CAGTCACTTATTATCACTAGCGCTCGCCGCAGCCGTGTAACCGAGCATAGCGAGCGAACTGGCGAGGAAGCAAAGAAG 
AACTGTTCTGTCAGATAGCTCTTACGCNCA (SEQ ID NO. 476) 

Clone Rv358 

::::::::::::: Rv35 8SP6. seq: ::::::::::: : 

CTCAAGCTTCAGGTCAATGTGCNCCAAGCCCTGACGCTGGCCGACCAGGCCACCGCCGCCGGANACNCTGCCAAGGCC 
ACCG7VATACAACAACGCCGCCGAGGCGTTCGCANCCCAGCTGGTGACCGCCGAGCANANCGTCAA7VAACCTCAAGACG 
CTGCATGACCAGGCGCTTANCNCCGCANCTCAGGCCAAGAAGGCCGTCNAACGAAATGCGATGGTGCTGCACCANAAG 
ATCGCCGAGCGAACCAAGCTGCTCAGCCNG (SEQ ID NO. 477) 

::::::::::::: Rv358T7 . seq ::::::::::::: 

CATGGTGGCACTGTAGCGACGTGCTGCAATCAAGGTCATGCCCGACTCTGGTCAGCTCGGANCCGCTGACACCCCGCT 
AAGGCTGCTCAGCTCGGTGCATTACCTCACCGACGGCGAACTCCCCCAGCTTTACGACTATCCGGATGACGGCACCTG 
GTTGCGGGCGAACTTCATCATCAGCTTGGACGGCGGCGCTACCGTCGATGGCACCAGGGGGGCGATGGCCGGGCCCGG 
CGACCGATTCGTCTTCAACCTGTTGCGTGAACTTGCCGACGTCATCGTGGTCGGCGTGGGCACCGTGCGCATTGAGGG 
CTACTCCGGCGTCCGGATGGGTGTCGTCCAGCGCCAGCAC (g^Q |Q fsjQ 478) 

Clone Rv359 

::::::::::::: Rv359SP6 . seq::::::::::::: 

TACTCAAGCTTGCGGGTGATCGCCTTGGTCAACGGCACCGTGATCGGATCGGGGTCNACCGCACAAATGGACTGGAGC 
TTCGGCGAANTCATCGCCTATGCCTCGCGGGGGGTGACGCTGACCCCGGGTGACNTGTTCGGCTCGGGCACGGTGCCC 
ACCTGCACGCTCGTCTATCACCTCNGGCCACCGGAATCATTCCCGGGCTGG (SEQ ID NO. 479) 

::::::::::::: Rv359T7 . seq ::::::::::::: 

GTTGGNGCCTCGTCGGCGAACAGTTCTCGCACGATTTCCGGATTAGCGGGACTGGTCACCAGTTGGGTATGCGGGAAG 
GCGCTGACGTTCGCCGCGATTAGCTGTTTGATGGACGCGGTGGTGATGTTCTGATCACGGAACTGGCTGTAATAGCCC 
AGGGTCGCCACGCTTTCATCCGGGCCCGGACCCGGCGCACCGAGCGTGTCGCGCAGGTATGCGACGTGATTTTCGCTG 
AAGTCCCCGTACCCGGAGAACT (S£Q |Q NQ ^ 

Clone Rv35 

:::::::::::: : Rv35SP6 . seq : :::::::::::: 

TGCTTCCGGCTCGTATGTTGTGTGGAATTGTGANCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACG 
CCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTCCAGGTCAATGTGCGCCAAGCCCTGACGCTGGCCGACCAGG 
CCACCGCCGCCGGAGACGCTGCCTTTGTCACCGAATACAACAACGCCGCCGAGGCGTTCGCAGCCCAGCTGGTGACCG 
CCGAGCAGAGCGTCGAAGACCTCAAGACGCTGCATGACCAGGCGCTTAGCGCCGCAGCTCAGGCCAAGAATGCCGTCG 
AACGAAATGCGATGGTGCTGCGG(^TAAGATCGCCGAGCGAACCAAGCTGCTCAGCCAGCTCGAGCAGGCGAAGATGC 
ACGAGCA (SEQ |D NQ 481) 

t?::::::::::: Rv3 ST 7 « seq: z z z • : : : : : : : * 

CAGGC^TGCAAGCTTCGGAGGCAGACCCGTGCATGGTGGCACTGTAGCGACGTGCTGCAATCAAGGTCATGCCCGACT 
CTGGTCAGCTCGGAGCCGCTGACACCCCGCTAAGGCTGCTCAGCTCGGTGCATTACCTCACCGACGGCGAACTCCCCC 
AGCTTTACGACTATCCGGATGACGGCACCTGGTTGCGGGCGAACTTCATCAGCAGCTTGGACGGCGGCGCTACCGTCG 
ATGGCACCAGCGGGGCGATGGCCGGGCCCGGCGACCGATTCGTCTTCAACCTGTTGCGTGAACTTGCCGACGTCATCG 
TGGTCGGCGTGGGCACCGTGCGCATTGAAGGCTACTCCGGCGTCCGGATGGGTGTCGTCCATCGCCA 

(SEQ ID NO. 482) 

Clone Rv360 

::::::::::::: Rv360SP6 . seq : :::::::::::: 

TACTCAAGCTTGGGGTGGCGCTGTCGGTCGGTGTGCTTGGCGGCGTCGGTATCAACACCGCCCACGAAATGGGGCACA 
AGAAGGATTCGCTGGAGCGGTGGCTGTCCAAAATCACCCTCGCCCANACCTGCTACGGGCACTTCTACATCGAGCACA 
ACCGTGGCCATCACGTCCGGGTGTCCACACCGGAGGACCCGGCGTCGGCGCGGTTCGGCNAAACGTTGTGGGANTTCC 
TGCCCCGCANTGTTATCGGCGGCTTGCGCT (SEQ ID NO. 483) 

::::::::::::: Rv360T7 . seq ::::::::::::: 

GGCCATCGCCACCGCNCCGCGGCGAACGCTCAAAGGCACCTACTGGCACCAAGGCCCCACACGTCACCCTGTGACCTC 
CTGCGCCGACCCCGCCCGAGGTCCTGGCCGTTACCACCGAACGGGCGAGCCGGGAGTCTGGTACGCATCGAACAAAGA 
GCAAGGTGCATGGGCGGAGTTGTTCCGCCACTTCGTCGATGACGGGGTCGATCCATTCGAGGTCCGTCGCCGCGTCGG 
TCGAGTGGCGGTCACACTCCANGTACTCGACCTCACAGACGAGAGGACTCGATCCCATCTAGGTGTGGACGAAACAGA 
TCTTCTGTCCGACGACTACACCACCACCCAGGCCATCGC _ 

(SEQ ID NO. 484) 
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Clone Rv361 

:::::::::::: : Rv361SP6 . seq : :::::::::::: 

GCTTGCGGGTGATCGCCTTGGTCAACGGCACCGTGATCGGATCGGGGTCNACCGCNCAGATGGACTGGANCTTCGGCG 
AANTCNTCGCCTATGCCTCGCGGGGGGTGACCCTGACCCCGGGTGACNTGTTCGGCTCGGGCACGGTGCCCACCTGCA 
CGCTCGTCAAGCACCTCNGGCCACCGGAATCATTCCCGGGCTGGCTGCACNACGGCGACNTGGTCNCCCTCCAGGTCG 
AAGGGCTGGGCNAAACAANGCAGACCGTCCGGACAANCGGCACTCCTTTTCCGTTGGCTCTTCGGCCGAATCCGGACG 



CCNAACCCGACCGGCG (SEQ ID NO. 485) 




Clone -Rv3 63 

: Rv363SP6 . seq : :::::::::::: 
CACAAGACAATACTCAAGCTTCAGGTCAATGTGCNCCAAGCCCTGACGCTGGCCGACCAGGCCACCGCCGCCGGANAC 
GCTGCCAAGGCCACCGAATACAACAACGCCGCCGAGGCGTTCGCAGCCCAGCTGGTGACCGCCGAGCANANCGTCNAA 
AACCTCAAGACGCTGCATGACCAGGCGCTTANCGCCNCAGCTCAGGCCAAGAAGGCCGTCGAACGAAATGCGATGGTG 
CTGCAGCANAANATCGCCGANCGAACCAAGCTGCTCAGCCAGCTCGAGCAG (SEQ ID NO 487) 

:::::::::::: : Rv363T7 . seq: :::::::::::: 

CCACCCGTGCATGGTGGCACTGTAGCGACGTGCTGCAATCAAGGTCATGCCCGACTCTGGTCAGCTCGGAGCCGCTGA 
(^CCCCGCTAAGGCTGCTCAGCTCGGTGCATTACCTCACCGACGGCGAACrrCCCCCAGCTTTAC^^CTATCCGGATGA 
CGGCACCTGGTTGCGGGCGT^ACTTCATCAGCAGCTTGGACGGCGGCGCTACCGTCGATGGCACCAGCGGGGCGATGGC 
CGGGCCCGGCGACCGATTCGTCTTCAACCTGTTGCGTGAACTTGC^ (SEQ |Q NQ 4QQ ^ 

Clone Rv364 

::::::::::::: Rv364SP6. seq: :::::::::::: 

GCTTTCCGCCGATACCCNCCATGTCCCGCACATCCAGGACTTCTGGGGGGATCCGCTGACAGCGGCGGGATCCCAAAG 
TGCGGATGATCGGGCCGCCTACGTCGTGGTGTACCTCGNCGGTAACAAGGAAACCG/VANCGTATGACTCNGTCCACGC 

GGTG (SEQ , D NQ 48g) 

:::::::::::: : Rv364T7 . seq : :::::::::::: 

CAACCCGANTTGGCTTTCGGCGCCNTCGGTGAGGACGGCGTGCGGGTGCTCAACGACGACGTCGTCCGCGGGACACAC 
CTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGATCTACNACGCCGNGNGGAACGCTTCNGCCGC 
GGGCGTGACCGCNTCCCGTT (SEQ |D NQ 4gQ) 

Clone Rv365 

:::::::::::: : Rv365SP6 . seq: :::::::::::: 

GGGATGGGCAAAAAGGCGAAGCACCGCGTGGCCACGAACGCCGGGAGGGACAATCTCGGGCGGCTAGGGCTTCTCGCG 
GGAAGGCCCGAACGTACGGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCGAACATTCGGGGATGGCAGCAACCTGG 
TAGCACCCTGGCCGGGCGATGATCTGCCAGCGTCCCCGCGGGTAGTCGCCGCCCGGGCGG (SEQ ID NO. 491) 

:::::::::::: : Rv365T7 . seq: :::::::::::: 

CAGCAGACCAACAAGAGCATCGGGACATACGGAGTCAACTACCCGGCCAACGGTGATTTCTTGGCCGCCGCTGACGGC 
GCGAACGACGCCAGCGACCACATTCAGCAGATGGCCAGCGCGTGCCGGGCCACGAGGTTGGTGCTCGGCGGCTACTCC 

cacggtt (SEQ ID NO. 492) 
Clone Rv366 

:::::::::::: : Rv366SP6 . seq : :::::::::::: 

ctcaagcttgactggccacccaccggcatgaccaccgacaggcccgactggtcgtaccactcgaacgccggggtgttt 
GA (SEQ ID NO. 493) 
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CGATGCCATTTATGTGTTTCCTTACGCTCNNNNTTCCGGTGCGCCATCATTATCTGCACCTTTGCACTGCACATTGAG 
CTTAGCAGCGCTCG (SEQ |D NQ ^ 

Clone Rv367 

:::::::::::: : Rv367T7 . seq: :::::::::::: 

GAATTNGCTTTCGGCGCCATCGGCCCAGGACCGCGTGCGGGTGCTCAACGACGACGTCGTCCGCGGGACACACCTCGA 
TGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTACAACGCCGCGCGGAACGCTTCCGCCGCGGGCG 
TGACCGCATCCCGTTGACCGGGCGGATCGCNGTGATCGTCGATGACGGCATCGCCACCGGAGCGACGGCCAAGGCGGC 
GTGCCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCAGACGACATCGTGGCGAG 
ATTCGCCGGGTACGCCGATGAAGTGGTGT ( g EQ |Q ^ ^ 

Clone Rv368 

:::::::::::: : Rv368SP6 . seq : :::::::::::: 

TAAAGCTTTCGTCAGTTCATNGNGCCCCCGGACCAACAAAAGGATCGGGAC^T^ 

TGATTTCTTGGCCGCCGCTGACGGCGCNAACGACGCCAGCGACC^(^TTC^GC^GATGGCCAGCGCGTGCCGGGCCAC 
GAGGTTGGTGCTCGGCGGCTACTCCCAGGGTGCGGCCGTGATCNACATCGTCACCGCCGCACCACTGCCCGGCCTCGG 
GTTCACGCAGCCGTTGCCGCCCGCAGCGGACGATCACNTCGCCGCGATCGCCCTGTTCGGGAATCCCTCGGGCCGCGC 
TGGCGGGCTGATGAGCGCCCTGACCCCTCAATTCGGGTCCAANACCATCNACCTCTGCAACAACGGCGACCCGATTTG 
TTCGGACGGCAACCGGTGGCGANCGCACCT (SEQ ID NO. 496) 

::::::::::::: Rv368T7 . seq ::::::::::::: 

CCGGGAGGGACCATCNCGGGCGGCTNCGGCTTCTCTCCGG7UVGGTTCTANNGTNNNGCGTTTCNACNCTTCCCGTCGC 
CCTGCGACCGCCGAACATTCGGGGTATGGNNGCANCCTGTNAGCATCCNGGCCGGGC |D NQ 4Q7 j 

Clone Rv369 

: Rv369SP6 . seq : :::::::::::: 
CTCAAGCTTCCGCATCAGATCGCTATAGAACCGGTGCGCGTCCCCACCGAGTGGCTGGTCGCCTTCCAGCACGATCGT 
TACCGCGTTATCGGT^ATCAAACTCNCCGAACACCTGACCAACGCGCTTGATCGCCTGAATCGATGCGGCGTCGCTGGG 
GCTCATCGATACCGAGTGTGCTTTTCCGACCACTTCCAGTTGCGGTACGGCGAGATTGACAAAGGCGGTGAAGCCCAG 
CCAGAGCAGGACGATCACCNCCGCAAACCGGCGGATTTGCCCG (SEQ ID NO. 498) 

...-.-•*•-••* Rv369T7 seqz iisssiiijsij 
GCTTGGGAGCCTGCGGCTGGGCGCCC^ 

TGGACGTACCCATTGCGGCCGGGACCCCAGCGCCCCAGGTGACCAGCGAGTTGGGCTGCACGCTGACCGGCCCGTCGG 
GGTCGACGCCGGTAACGGTCAGCAGCTCCGANGTCCNNCTGATCCCGACCGCAGCTGCCAATGCGCGGCTGGCAGCCG 
ACGTGGATGTGCCGGGGCCTAGATCGCGGGGCAGCAGCGAGACCGCGTCACCGACGGTCATCACCTTGCCGAGTTTNG 

gcctgccgcan (SEQ ID NO. 499) 
Clone Rv36 

Rv36SP6 . seq ::::::::::::: 
GCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACT^TTNCACACAGGAAACAGCTATGACCATGATTACGC 
CAAGCTATCTAGGTGACACTATAGAATACTCAAGCTTGAGCCATCGGGCTATCAGCTGGTTGATGTCCCG 

(SEQ ID NO. 500) 

:::::::::::: :Rv36T7.seq: :::::::::::: 

CAGGCATGOAGCTTGTCGTCTATCACATCCGACCACCT^CCGCCCGACGGCTCGGCAGAACGCC^^ 

CGACGACCAGCGGGTCGGACTTCTGGGCTGCCAGCGCTCGCGCCGTCGCGACAAACAGCGCGGTCGAACCGACACTCC 

TTGTGATGTCCCACCTATCACCTTCGGTACGCACCCAATCGACCCTACGCGGCTAGCTCAGCCCCGATCTTCCAGAGC 

tccgcccg (SEQ ID NO. 501) 
Clone Rv370 

Rv37 0SP6 . seq : :::::::::::: 

gctttttgagcgtcgcgcggggcggcttccccggcaattctactagcgagaagtctggcccgatacggatctcaccga 

AGTCGCTGCGGTGCAGCCCACCCTCATTGGCGATGGCGCCGACNATGGCGCCTGGACCGATCTTGTGCCGCTTGCCGA 
CGGCGACGCGGTAGGTGGTCAATTCCGGTCTACGCTTGGGCCTTTGCGGACGGTCCCGACGCTGGTCGCGGTTG 

(SEQ ID NO. 502) 



WO 99/54487 PCT/I B99/00740 

100 



:::::::::::: : Rv37 0T7 . seq : :::::::::::: 

CGANCCTGTTCGACGGCTACCTGAATCACCCCGATNCCACCGCCGCGGCGTTCGACGCCGACAGCTGGTACCGCACC<5 
GCGACGTCGCGGTGGTCGACGGCAGTGGGATGCACCGCATCGTGGGACGCGAGTCGGTCGACTTGATCAAGTCGGGTG 
GATACCGGGTCGGCGCCGGTGAAATTGAAACGGTGCTGCTCGGGCATCCGGACGTGGCGGAGGCGGCAGTCGTCGGGG 

T (SEQ ID NO. 503) 
Clone Rv371 

::::::::::::: Rv37 1SP6 . seq: :::::::::::: 

NAAGCTTTGTCACACCAAGTGTTTCNACCAGNCGCTCCATCCGGCGAAGTGGATACTCCCAGCAGGTAGCAGGTCGCC 
ACCACGCrGGTCAGTGCGCGTTCAGCTCGCTTGCGGCGCTGCAGCAGCCAGTCCGGGAAATAGCTGCCCTGGCG 

„ lni , (SEQ ID NO. 504) 

::::::::::::: Rv371T7. seq: :::::::::::: 

CGCTGGNCGCCGGCGCTGGGCTGCGGTAACCAATTACCACAACACTTTTCGGTAGCCGAACAGCGGCGCGTACCAGCG 
AAATGGCACAGCCACCGCAGTCGCCGACATCCCGCGAAGATGTGGCAGATTTTCGTGC<SGTCGAGCC 
AGCGTCATTGTTGCCTGGCAAGGTTGCTGGGCCCGG (SEQ ID NO. 505) .1".. .... . r J?.- 

Clone Rv37 3 

::::::::::::: Rv373SP6 . seq: :::::::::::: 

CTCAAGCTTCTTCTGCCCCTTGCCGTTNCGGATNACATCCCGCAGCGACTCGGCTTCGGCGTCGATGTCGAAGTTCTC 
GATCAGCTTCTGGATCGACTCCGCGCCCATGGCACCGGTGAAGTACTCGCCGTAGCGGTCGACNAGTTCGCGGTAGAG 
GTTTTCGTCNACNATCAGCTGCTTGGGCGCCANCTTGGTGAAAGTGCTCCA7VATGTCCTCCAACCGGTCCAGCTCACG 
CTGCGCGCGGTCACGGATCTGGCGCATCTCGCGCTCGCCGCCGTCGCGAACTTGCGCCGCGCATCGGCCTTGGGGCCC 



:Rv373T7.se q :---... ■■■ ■■ (SEQ ID NO. 506) 



GTTCACACCTACCTACTATGCCNCAATTCNCCGACTVCGGGTGGCATCAACACGGGCGATAAGGTGGAAATCGCTGGGG 
TGAACGTCGGGCTGGTGCGCTCGCTGGCAATCCGCGGCAACCGCGTGTTGATCGGATTCTCGTTGCCCGGCAAGACAA 
TCGGGATGCAAAGCCGGGCAGCAATTCNCNCCNACACCATTCTTGGCCGTAAGAACC.TGGAGATCGAACCCCGCGGTT 
CGGAGCCGTTGAAACCCAACGGTTTCCTGCCGTTGGCGCANACCACTACGCCATACCAAATC (SEQ ID NO 507) 

Clone Rv374 

:::::::::::: : Rv374SP6 . seq: :::::::::::: 

CTCAAGCTTTACGCCGACGCCGGCCTACACAACACCAAGGAAACGATTGCCTACTGCCGAATCGGGGAACGGTCCTCG 
CACACCTGGTTCGTGTTGCGGGAATTACTCGGACACC^AAACGTCAAGAACTACGACGGCAGTTGGACAGAATACGGC 
TCCCTGGTGGGCGCCCCGATCGAGTTGGGAAGCTGATATGTGCTCTGGACCC (SEQ ID NO. 508) 

::::::::::::: Rv374T7 . seq: :::::::::::: 

TCCCNCATGGGATAACGGGTTTAGATTTCNACAACGGCACCGTGTTTCTCAACAAGCCGGTCATCAGCTGGGCCGGCG 
AGAACGGTATCTACTTCACCCGCTTTCGCCCGTACAAGAAAAACCACTA<»GCC^ 

TGGTCCGCAAGTACGCGTTCTACTACCGCTATGACACCGCCGAGGAACGCGCCGTGCTCAACCGGATGTGGAAGCTGG 
TCAACGACCGCCTCAACTACCTCACCCCGACCATCAAACCGATC (SEQ ID NO. 509) 

Clone Rv375 

:::::::::::: : Rv375SP6 . seq: :::::::::::: 

CTCAAGCTTGGGTGTTGCCGATCACCGGAAGCCNCATGATCAGCCACGTTTCGCGCCGCCCGGCATACGGCGGCGTAC 
CGATCTCCGCGTCATACACCCGCGGGTAATCGCCGACGGTGCCGGTTCGCGAGCCGAAGCTGACAACGCTGATTGAAT 
CNAGTTCCANGTCCAGCGGGT (SEQ ID NO. 510) 

::::::::::::: Rv375T7.seq: :::::::::::: 

TNAACAGCTCGCGGCAGCCCACGACCTGCTGCGTCGGATTGCCGGCGGCGAGATCAATTCCAGGCAGCTCCCGGACAA 
TGCGGCTCTGCTGGCCCGCAACGAANGACTCGAGGTCACCCCGGTGCCCGGGGTCGTGGTGCACCTGCCGATCGCACA 
GGTTGGCCCACAACCGGCCGCTTGATGNNNNGTCGGCAAGCCCGGCAGTNGCCAAACCCAGCGTGATCANGCTCGGCT 
CGCGAGTTCGGCGAANAAGTGGCTCGCCTGATCACCTACCATCGGCCANGATCTGCGT'GTCA 
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Clone Rv376 

; : : Rv376SP6.seq 



::::::::::::: Rv376SP6 . seq : :::::::::::: 

GCCANCCGGCTTGGCGTCGACTCCCGTTCNGCACATCATACGGTCCCCGGTACTGTCCAACTGCGCCGGTGCGCTAGC 
CAAACGTCACGACTCTCAGTGATCCCAGTTCGTGATCCGGCCGGTGGCGCCGCTGCGGCGGGGGCTNATNTACTTCGG 
ACTNATTATCTCATCCAAAGGACACCGGGCCGGTGGCTGGAATCCCATGGTGCGATCGGCCACACAN 

(SEQ ID NO. 512) 

:::::::::::: : Rv376T7 .seq: :::::::::::: 

CCGACCTGGTATCTTCCGATAGCGCGCGTTGATATCCGGTCTGATCTCCTGCCCTTAACGCCGGATCTCAGCAGGTCC 
CCATGCAAAGATCCGAGGTGTCCCNGATCTAGGGGTCCTCGTCCTCCAGATGATGGAGCAAGTCGGCCC 

(SEQ ID NO. 513) 



Clone Rv377 

: Rv377SP6. seq 




(SEQ ID NO. 514) 

Rv377T7 . seq: :::::::::::: 
CATCACCTGIiTTCATGAACTGGAAGCACCGCAGCGCTTCCTTTTCGGCCGCAACATGAGCCAGCCTCTCGTCGGCGGT 
CGGGTGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAACCAGCTTCCATATCCCGCGACGAACGA 
CGCCAGTCCGCTACGTAACCCCTCCGCGACTGTCCATGGACAACAGCGCGTTCTCCACCGACCGGGCCCGGGTGTCGG 

GTGT (SEQ ID NO. 515) 
Clone Rv378 

::::::::::::: Rv378SP6. seq: :::::::::::: 

AGCTTAGCTTCCCGCCCCGGCAATAGGGCTCCAGCTCATCCGGTGTGACCAGATAGGGGCCCAGGGTGATACCGCTGT 
CTTTGCCCTTGGCCTGTCCGATGCGCAGCTGGCCCTCCAGCATCTGCAGGTCCCGTGCGGACCAGTCGTTGAAAATGG 

TATAGCCGATGATCGACCG (SEQ jq N q 5 -|6) 
: Rv378T7 . seq: : : : 

SGTGTGCGGCCGGCGCGATATCGGCCTTTTTACTi 
~GGCGACGCCGATCGATGACCGCCAGGCTTACCA< 

(SEQ ID NO. 517) 



:::::: Rv378T7 . seq :::::::::::: : 

CCNGAACAGAAGCGGNGGTTCCTACCGCGGTGTGCGGCCGGCGCGATATCGGCCTTTTTACTAACCGAACCCGATGTG 
GGCTCCGATCCGGCGCGCATGGCATCGACGGCGACGCCGATCGATGACCGCCAGGCTTACCACCTT 



Clone Rv379 



•::::::::::: : Rv37 9SP6 . seq : :::::::::::: 

CTCAAGCTTGCGCGACTCGACAAGCATTCTTGACAGTTGTTTTGGCTCGGCATGGTTAGCCAAGGTTCTGCGGTCCCA 
CCAGATCATCTTGGTCCGGTAGCGCTCGTCCGGGTATGCTGCCGCCGGGATTCTCGCTGCTATTACTCCCCCCGAAGA 

ACGCCACCGGTCCAGCGC ( SEQ jq NQ . 518) 

:::;:::::::: : Rv379T7 . seq: :::::::::::: 

GCNAGGCGGTATAGCTTCCCGTCGTACCGGCGACCGGCAGCCGAGAAGCTCGTTTTCCCAGTGTTGCTGGGGATTCTC 
ACGCTGCTGCTGAGTGCGTGCCAGACCGCTTCCGCTTCGGGTTACAACGAGCCGCGGGGCTACGATCGTGCGACGCTG 

AAGTTGGTGTTCTCCATGGACTTGGGGATGT |p NQ 51Q ) 

Clone Rv37 

Rv37SP6 . seq: :::::::::::: 
GTGT GGAACCGT GAGCGGATAACAATTT CACACAGGAAACAGCTNTGACCTT GATTACGCCAAGCTATTTAGGTGAGG 
CTATATTAATACTCAAGATTGCGGTCGAGGACATCGGCCCAAGAACCGCCGAAGGCACGGCGGAACGCCTGCGGCACA 
TGGGGCGACGACCAGCGGGTCGGACTTCTGGGCTGTCCAGCCGGATCGCGCCGTCGCGA ^g EQ | D N q 520 ) 

:::::: Rv37T7 . seq: :::::::::::: 

CACTGTCAGTACATATGCGCCGCTCCTCCTCATCGCTGCGCTCGGCATCGTCGCCGGCGGTCATGGCGTCACCCTACC 
CAAGCCGAACGCGA7VACGAGAACGTGTTC(^TTATTAGGGTGTGAGCACCAATACCAGATTGCTCACCA<SGAACTCAC 
GCAGCACCGGGACGGATGTCAGCCACCACGCCCATCTGGGGTGGTAGCGGGGAAATACGGCTAACGCGGCTCCGGTGC 
CGGCAGCCCAGCGCAGACCCTCGGCGGCGGACACGGCAAACAACGACGACCCATAGTTGTTCTTTGCCGGATGGCCGT 
GTTTGCGGACATATCGGGCGGCGGCGCGGGCGCCGCCGAGGTAGTGGCTGAGGCCCATCTCGTGCCCGCCGAATGGCC 

CCAGCCAAACCGTGTA (S EQ ID NO. 521 ) 
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Clone Rv381 



TGAGCCANCCTCTCGTCGGCGGTCGGGTGCAGGTGCTCGC 
CTTCCATAT CC CGCGACNAACGAC ( g EQ |Q ^ ^ 

:::::::::::: : Rv381T7 . seq: :::::::::::: 

CTCAGAAGCCGCTAGCTGGTAGAGTCGCTGACCGGTGCACGTGGCGNCAATGTGCGCTGCCGGTTCGCG 

(SEQ ID NC 



(SEQ ID NO. 523) 



CCCGCGCTCGCGCAAGCCGATGTCGGGG 
NATCTCCACTCC (SEQ ID NO. 524) 

:::::::::: : : : Rv382T7 . seq: : i ::::::::: : 

ACTTCTATTTCGACTGGTGTGCTGTGGCGCGATCCGACTGCCGGCGTGGTCAAGGCCGGCCAGTTGTGGGATNCCACA 
GGCAC JD 



:::::::::::: : Rv383T7 . seq: :::::::::::: 

CGATATTCGTCGGCCGCGTTGTCTCGACTGGGTCGCGT (SEQ ID NO. 527) 
Clone Rv384 

::::::::::::: Rv3 8 4 S P 6 . s eq :::::::::::: : 

GACCTCGGCCACCAAGCCGGACGCGACCGTCGAGGTGGCGATCCGGCTTGGCGTCGACCC-GCGTAAGGCAGACCACAT 
GGTCCGCGGCACGGCCANCCTGCCACACGGCACTGGTAAGACTGCCCGCGTCGCGGCN (SEQ ID NO. 528) 

:::::::::::: : Rv384T7 . seq : :::::::::::: 

CCGGAAGTCTAGGGGACGACCTACTCAGCGCAAAATGTCGCTAATGTGAGTCCGCCCCACCAGGGCAGATCAACCCAT 
GTCGATGATGACCTACCCGGATACCGGATTGGCGGT Q |D NQ 

Clone Rv38 5 

:::::::::::: : Rv385SP6 . seq : :::::::::::: 

AGCTTCAGTTCCTCCACGACGCGTTCCCAAATGAATTTCCCGATCCCACAATCTCGCTTCAGATACAGGTCGCCATAC 
CCCTTACTTCGGNAACGCTGGGCGGATTGGCCCTGCCGCTG jq N q 530) 

:::::::::::: : Rv385T7 . seq : :::::::::::: 

CCGCCTACGGGTCGAACATGCATCCCGAGACCGATGCTCGAGCGCGCACCCCACTCGCCGATGGCCGGAACCGGCTGG 
TTACCCGGGTGGCGGCTGACC (S£Q |Q NQ ^ 

Clone Rv386 

:::::::::::: : Rv386SP6 . seq : :::::::::::: 

GCGGCTGGTTACGACTCCCTGTTTGTGATGGACCACTTCTACCAACTGCCCATGTTGGGGACGCCCGACCAGCCGATG 
CTGGAGGCCTACACGGCCCTTGGTGCGCTGGCCACGGCGACCGAGCGGCTGCAACTGGGCGCNTTGGTNACCGGCAAT 
AC CTAC CGCAG CCCGACCCT G CTGGCAAAGAT CAT CACCACGCTC GACGTCGTT AGCGCCGGTCGAGCGATCCTCGGC 
ATTGGAGCCGGTTGGTTTGAGCTGGAACACCGCCAGCTCGGCTTCGAGTTCGGCACTTTCAGTGACCGGTTCAN 

(SEQ ID NO. 532) 

:::::::::::: : Rv386T7 . seq: :::::::::::: 

GCCTTTCCGCACAATCTGTACCCCAGGACCNTCTA7VAAAATCGAATACGACGGCGTC<5C(^CTTTCCGCGGTACCCG 

ctcaactttgtgtcgaccctcaacgccattgccggcacctactac<;tgcactccaactacttcatcctgacgccgcaa 

CAAATTGACGCAGCGGTT CCGCTGACCANTNNT GT CGGTCCCACGATGACCCAGTACTACATCATTCGCACGGAGAAC 
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CTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGTTCAACCAAACTTGAAG 
GTGATTGTTAACCTGG ( g EQ |D NQ 533) 

Clone Rv387 

:::::::::::: : Rv387T7 . seq : :::::::::::: 

GCAGACCAACAAGATGCATCGGGATCATACGCCGTCAACTACCCGGCCAACGGTGATTTCTTGGCCGCCGCCCAC 

(SEQ ID NO. 534) 

Clone Rv388 

:::::::::::: : Rv38 8SP6 . seq : :::::::::::: 

CTCAAGCTTGCCAAAGAGACCTCGTCCACCAAGCNGGACGCGACCGTCNAGGTGGCGATCCGGCTTGGCGTCCACCCG 
CGTAAGGCANACCANATGGTTCGCGGCACGGTCAACCTGCCACACGGCACTGGTAANACTGCCCGCGTCGCGGTATTC 
GCGGTTGGTGAAAAGGCCGATGCTGCCGTTGCCGCGGGGGCGGATGTTGTCGGGAGTGACAATCTGATCGANAGGATT 
CAGGGCGGCTGGCTGGAATTCGATGCCGCGATCGCGACACCGGATCAGATGGCCAAAGTCGGTCNCATCGCTCGGGTG 

ctgggtc ^EQ ID NO. 535) 

::::::::::::: Rv388T7 . seq: :::::::::::: 

ccacggcgtggatcaaggtaccggccgggatgttgcgcaatggcaggttgttgcccggcttgatgtcggcgttagcgc 
cggattccaccacatccccttgcgaaagtccgttgggtgc7vatgatgtagcgcttctccccatcgagatagtggagca 
acgcaatccgtgcggtacggttcgggtcntactcgatgtgcgcgaccttggcgttgacaccatctttgtcattgcggc 
gaaagtcgatcatccggtaagcgcgcttatgaccgccgcctttgtgccgggtggtaatccggccatgcgcgttgcgtc 

(SEQ ID NO. 536) 

Clone Rv389 

:::::::::::: : Rv389SP6 . seq: :::::::::::: 

ggcggctgcgtcggcgagatgatcgcccggtgccaccccgatccgtgcctcggtcagcgccaacgtgctttccggtcc 

GGCGACCACCATGTCGCATGCGCCGAC (SEQ ID NO. 537) 
::::::::::::: Rv389T7 . seq: :::::::::::: 

GCAATCGCCTTGGCGGTCGCCGGGTTGTCACCGGTGATCATCNCGGNGCGGATGCTCATNCGGCGCATTTCGTCNAAT 
CGTTCCCGTATGCCCACCTTGACGATGTCCTTCATATGGACCACGCCGATGGCCCNCGCGCTNCTG 

(SEQ ID NO. 538) 

Clone Rv38 

::::::::::: : Rv38SP6 . seq : :::::::::::: 

CCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAG 
CTATTTAGGTGACACTATAGAATACTCAAGCTTCCACATCGGTATGCCAAAGCATTGCGCCGCTATCGATTTCGCGCT 
GGCATCGCCAAGGTGGACTTCTTGCTCAGCGACGAGATCCCGTGGTCGGATCCGCGGCTGCGGCGGGCTGCGACCCTG 
CATCTCGGCGGCACCCGTGACCAGATGGCGCGCGCCGAGGCAGACGTCGCGGCGGGACGCCACGCCGACTGGCCGATG 
GTGCTGGCCGCGTGTCCGCACGTCGCCGACCCCGGCCGCATCGACGAAACCGGCCGCCGTCCGTTCTGGACCTATGCC 
CACGTGCCGTCGGGGTCCACGCTCGACGCGACCGAGACCGT ( S £Q ID NO. 539) 

:::::::::::: :Rv38T7 .seq: :::::::::::: 

CGCGTCCACCGCAGCGTGAGATTGGTGGCGCCATTCGTCGTGGTGTAGCTGCTGTTGGCGGCGTCGCCGTATTGTGCG 
GGCCAGCCTTGTGCGGGGGCCGCTTCTACCCACGAGTCGGCACTTCCGCAACCGCCCAGCTCGACCGCGATTACGGCG 
GCCGCAACGGCCGCCGGAAGGCGTCTCGCAAGCGCCTTATCCTTTCGCAGGTTCCCAGATCCTTCCGCTACGTGGGTC 
GCTCATCGGCGGGCCCGGCCGAATGAGTACAGGTGAGGGTAACCGCTACAAATGAAGTT-GGTCAGTGCTGGCCAACTG 
TGTAATGGTTGCCCGGCTCGGGTCACCACGTACATTCTGGCAAGGCGGGCGAGATTGGGTTCCTCGCGTCCTTGGCCG 
GTGGCGGTTCCCGGTTGTCCGTGGGCGTGTCGTGTACGTGGTGTAAGTGTCGTGAACTCCTCAGTTTGGGCT 

(SEQ ID NO. 540) 

Clone Rv390 

:::::::::::: : Rv390SP6. seq: :::::::::::: 

CTCAAGCTTGCGCTGGATCTGGCGGCTGAGCCTGTTCTTGGGCAACATGCCGAGGGATCGCCTTTTCCACCACGCGGT 
CGGGGTGGCGTTGCATTAGCTCACCGATGGTGCGCTTGTGCAGGCCGCCGGGATACCCCGAGTGCCGGTAAACCATCT 
TGTGCTGCAGTTTGTCGCCGCTGATGGCGACCTTGTCGGCGTTGATCACNATGACNAAGTCACCGCCATCGACATTGG 
GGGCGAACGTCGGCTTGTGCTTGCCGCGCAGCAGGTTGGCCGCCGCGACGGCAAGGCGGCCAANCACCACGTC 

(SEQ ID NO. 541) 



# 



## 
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::::::::::::: Rv390T7 . seq :::::::::::: : 

TTTGGGATGGGCAAAAAGGCGAAGCNCCGCGTGGCCACGAACGCCGGGAGGGACAATCTOGGGCGGCTAGGGCTTCTC 
GCGGGAAGGCCCGAACGTACGGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCGAACATTCGGGGATGGCAGCAACC 
TGGTAGCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCGCCGCCCGGGCGGCTACAGTCTGAAACGC 
GATGACCATCGATGTGTGGATGCAGCATCCGACGCAACGGTTCCTACACGGCGATATGTTCGCCTCGCTGCGCCGGTG 
GACCGGTGGGTCTATCCCGGA (SEQ ID NO. 542) 

Clone Rv391 

::::::::::::: Rv3 91SP6 . seq: :::::::::::: 

CTCAAGCTTCGTCATAAGACCATGGTGCGCTTTCTTTC^CCCGTCCANAGTCGGGGGCATCCGCACCGGCTGGCATCG 
CATCATCCTCCCACGACGGGCCGCTCATCAGCTTGGGCCATTTCAATGTACTTGATACCCCGCGCTGCGGGTAGGCCA 
CTGCNACA^TTCAAACACGGTGTCACACGGTGAATANTGTCNANATGGGCTCTGATCTVACCGTCNCAAACCCGGTTTC 

(SEQ ID NO. 543) 

::::::::::::: Rv391T7 . seq: ::::::::::: : 

GAATT.CTGCGTGCACCGCTATGGGTTGCAGCAGCGGCTGGCGCCGCACACCCCACTGGCCCGGGTGTTTTCGCCCCGA 
ACCCGGATCATGGTGAGCGAAAAGGAGATTCGCCTGTTCGATGCTGGGATTCGCCACCGCGAGGCCATCGACCGATTA 
CTCGCCACCGGGGTGCGAGAGGTGCCGCAGTCCCGCTCCGTCGACGTCTCCGACGATCCATCCGGCTTCCGCCGTCGG 
GTGGCGGTAGCCGTCGATGAA^TCGCTGCCGGCCGCTACCACAAGGTGATTCTGTCCCGTTGTGTCGAAGTGCCTTTC 
GCGATCGACTTTCCGTTGACCTACCGGCTGGGGCGTCTGCACAACACCCCGGTGAGGTCGTTTTTGTTGCAGTTGGGC 
GGAATCCGTGCTCTGGGTTACAGCCCCGAACTCGTCNCGGCGGTGCGCGC /CCA , n 

(oEQ ID NO. 544) 

Clone Rv392 

::::::::::::: Rv3 9 2SP6. seq: ::::::::::: : 

GCAGTTGGGAATCGCTCTGCAGCAAACCANTATTCTGCGCGACGTTCGAGAGGACTNTTTGAATGGACGGATCTACCT 
GCCGCGCGACGAGCTGGACCGATTAGGCGTACNCCTCCGCCTGGACGACTCCGGGGCACTCGATGACCCCGACGGACG 
GCTCGCGGCACTGCTGCGGTTCANTGCCNACCGCGCCGCANACTGGTATTCGCTGGGACTGCGGCTGATTCCACACCT 
CGACCGCCGCAGCGCTGCCTGCTGTGCGGCCATGTCTGGCATCTACCGCCGTCNGCTCGCCTTGATCAGACCATCGCC 
GGCGGTCGTCTACCATCGGCGAATCTCTCTGTTCGGGACTGAANAANGCCCAAGTGGCGGCGGCAGCACTGGNCTCTT 
CGGTAACCTGCNGACCGCCCATTGGACCGCTACCG ^g^Q jq 545) 

::::::::::::: Rv392T7 . seq: :::::::::::: 

TTGATCTGGACGTCTGAGACGGTGATCGGNCCGAACCTGAATTGTCCGGTAATGCCCAGCGCAGAAAGCANGGTGGTG 
GCCGGGGCGGTGAANCCGGCGTCGGCGGCACCGTCGAAGTCGATGTGGATTGCCGGAATGGGGATGTCCGGCACGGCG 
AAGCCGTAGTTCGCTTGTCCCGTGAGGCCCANGTGGATGGGGGGAAGGATCGTGGTGTCCGGGATGATAATGGGGCCG 
ATGCCGCCGGTTGAAGTCCAGTGGATCGGGAATTCGGGAATCGTGATGCCGACGTTCAGGCCGAACAGGCCCTCCAAG 
TTGCCTCGCCACNAGATGCCGTTGCTGAAGTTGCCCGACATGAGGGCGCCGGTGTCCACATTGCCCGAATTGGCGACG 
CCGGTGTTGGC (£;EQ (Q ^ ^ 

Clone Rv393 

::::::::::::: Rv393SP6 - seq : :::::::::::: 

CACGTAGGCGCCGTCCATAAATNACTCCGCCGCGCTTCGCACATCCTCGTANCGATCCTTGGCGAGCAGGTCAACCGG 
GCGCTGCCCGTCNAGGAGCCGGTTTTTGGCGTGCAGCCACTGGCCGACACCTCGGGGGGTAAGCGAATCCGAGAGCAG 
GAGGACNAGGTCACGAANCTGCGCCAGCCGGTCGTACCGCTCAGGGCGGATGTCGCCGGTCCGCCACC-CGCGTACCGC 
CCGATCGGACACCTGTATGACCGCGGCGACNTCGACCTGGGTGACGCCGAAGGGTTTCAGGGCATCNACNATCTCGCT 
GGCCTCGACCGCCCGGTCCAGGGTGACCGCCATCGTGGTTCCTCCGCAACTTCCGGTTCTACTACCGTAAACGCTACC 

G (SEQ ID NO. 547) 

::::::::::::: Rv393T7 . seq ::::::::::::: 

CGGGGAACGGTCCTCGCACACCTGGTTCGTGTTGCGGGAATTACTCGGACANCAAAACGTCAAGAACTACGACGGCAG 
TNGGACAGT^ANACGGCTCCCTGGTGGGCGCCCCGATCGAGTTGGGAAGCTGATATGTGCTCTGGACCCAAGCAAGGAC 
TGACATTGCCGGCCAGCGTCGACCTGGAAAAAGAAACGGTGATCACCGGCCGCGTAGTGGACGGTGACGGCCAGGCCG 
TGGGCGGCGCGTTTCGTGCGGCTGCTGGGACNCCTCCGACGAGTTCACCGCCGGGAGGTCGTGGCGTCGGCCACCGGG 
CGAATTTCCGGTTCTTCGCCGCGCCCCGGGATCCTGGGACCGCNGGCGCGCGCTGTT ($fZQ |Q NO. 548) 

Clone Rv396 

::::::::::::: Rv396SP6 . seq : :::::::::::: 

CTCAAGCTTTGTCCGACAAGCGTTCCCGGGCGGTCAGCAAGCGAACGTCGGTTGGCCCACTGGGGGTCGATATTGGCG 

ccaggga (SEQ ID NO. 549) 

:::::::::::: : Rv396T7 . seq : 



»# 



WO 99/54487 PCT/IB99/00740 

105 



CGTCAGCACGGCGACGTCGCGNTACGCCGAGCAGTTACACAATCGCTCTGCAGCAAACCAATATTCTGCGCGACGTTC 
GAGAGGACTTCTT GATTGGACTG (£;EQ |Q ^ ^ 

Clone Rv39 

::::::::::::: Rv39SP6.seq: :::::::::::: 

CTGCATCCGGCTCGTATGTTGTGTGG7VATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTAC 
GCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTCGCGCAGCGGCGGGTTGACCCGGTTCACGCCGTCATAGC 
TGGCCAATCTGGCATCGTCGATCANCATGTGGTGGGGGGTGACCTCGGCGGTGATCGAAATACCCTGGTCCTTATCCC 
ATTTCAGGATTTCGACGGTGCCCGCGGCCGACGCGTGACAGATGTGCACCCGGGCGCCGGCGTCACGGGCCAGCAAGG 
CGTCGCGGGCGACGATCGATTCCTCGGCGGCCCGCGGCCATCCCGCCAGGCCCAGCCGCGCCGCCATGGGTCCCTCGT 
GCGCGACGGCGCCGACCGTCAGCCGGGGCTCCTCGGCGTGCTGGGCGATCAGCACGCCCAAACCGGTG 

(SEQ ID NO. 551) 

Rv39T7 .seq: :::::::::::: 
CCGACGCGCACTACGTGCTGGTGTCCACCCGCGACCCGCACCGGCACGAGCTACGCAGCTAGCGCATCGTCGATGGCG 
GTGTCACCGAGGAACCTGTCAATGTCGTCGAGCAGTACTGAACCGTTCCGAGTU^GGCCAGCATGAACGTCACCGTAT 
CCATTCCGACCATCCTGCGGCCCCACACCGGCGGCCAGAAGAGTGTCTCGGCCAGCGGCGATACCTTGGGTGCC<STGA 
TCAGCGACCTGGAGGCCAGCTATTCGGGCATTTCCGAGCGCCTGATGGACCCGTCTTCCGCAGGTAAGTTGCACCGCT 
TCGTGAACATCTACGTCAACGACGAAGACGTGCGGTTCTCCGGCGGCTTGGCCACCGCGATCGCTGAGGGTGACTCGG 
TCACCATCCTCCCCGCCGTGGCCGGTGGGTGAGCGGACACATGACACGATACGACTCACTGTTGCATGCCTTG 

(SEQ ID NO. 552) 

Clone Rv3 

::::::::::::: Rv3SP6. seq: :::::::::::: 

TG CTTC C G GCT C GTAT GTTGTGTGGAATT GT GAGCGGATAACAATTTCACACAGGAAACAGCT ATGACCATGATTACG 
CCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTGCCGGGAGGGTGCATGGCCGACTCGGATTTACCCACCAAG 
GGGCGCCAACGCGGTGTCCGCGCCGTCGAGCTGAACGTTGCTGCCCGCCTGGAGAACCTGGCGCTGCTGCGCACCCTG 
GTCGGCGCCATCGGCACCTTCGAGGACCTGGATTTCGACGCCGTGGCCGACCTGAGGTTGGCGGTGGACGANGTGTGC 
ACCCGGTTGATTCGCTCGGCCTTGCCGGATGCCACCCTGCGCCTGGTGGTCGATCCGCGAAAAGACGAAGTTGTGGTG 
GAGGCTTCTGCTGCCTGCGACACCCACGACGTGGTGGCACGGGCAGCTTTAGCTGGCATTCCT ^g EQ |D N q 553) 

::::::::::::: Rv3T7 . seq ::::::::::::: 

GGAAACACCGNCGCCGTCGTGGCCACCAACACCGCGACCAGCACCGTGACCCGGACCGGGGTGCCGCGCGAACCGGTC 
TTGGCCAATTGCCGCGGCACCAAGCCGTCGCGCGCCATGGCGAACAGCACGCGGCATTGCCCGAGCATCAACACCATC 
ACCACCGTGGTAAGCCCGGCCAGCGCGCCGACGGAGATGATGCCGCTGGCCCAGTACACCCCGTTGGCCTGGAACGCG 
GTGGCCAGATTTGCCGGCCCGCGGCCCGGTACGGTCCGCAGTTGGGTGTATGGAACCATGCCCGACAGCACCACCGAT 
ACCGCGACGTAGAGAAGGGTCACGACCCCCAGCGACGCGAGAATCCCTCGAGGGACGTCTCGTTGAGGACGCTTGGTC 
TCCTCGGCCATGGTGGCCACGATGTCAAACCCGATAAACGCGAAGAACACGATCGATGCCCGGCCAGCACGCCGTA 

(SEQ ID NO. 554) 

Clone Rv4 0 

::::::::::::: Rv40SP6.seq: :::::::::::: 

CCTGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGAGCATGATTA 
CGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTGTCCTCGGGCGTGGCGTCGGCCAAGAAATGGTCGACGC 
CGGCCTCCTGTGCAATCGCCTTGGCGGTCGCCGGGTTGTCACCGGTGATCATCACGGTGCGGATGCTCATTCGGCGCA 
TTTCGTCGAAGCGTTCCCGTATGCCCACCTTGACGATGTCCTTCAGATGGACGACGCCGATGGCCCGGGCGCTGCTGT 
TATCGGTCCATTCCGCAACGACTAGGGGTGTCCCCCCGCCGGAGCTGATGCCGTCGACAATGGCACCCACCTCCTCAG 
TGGGGTGGCC^CCGTGATCGC^LAAACCACTTCATCACCGCAGCCGCGGCACCTTGCGGATCCGAACGGATGCGCTC 

(SEQ ID NO. 555) 

::::::::::::: Rv4 0T7 . seq ::::::::::::: 

TTCGTTCGATGGCGCCGCCCCGGCTACGGTTTGACCTGTGGGTGTCGAATTGGGGTCAAATTCCGAGGTCGGCGGGCT 
AAGAGTGGTCATCCTGCACCGCCCGGGGGCCGAACTGCGCGGGCTCACACCGCGCAACACCGACCAGCTGCTGTTCGA 
CGGCCTGCCCTGGGTATCCCGCGCGCATGACGAGCACGACGAATTCGCCGAGCTGCTGGCTTCCCGGGGTGCGGAAGT 
GCTGTTGCTGTCGGACCTGTTGACTGAGGCACTACATCACAGCGGGGCCGCCCGCATGCAGGGGATCGCCGCTGCCGT 
CGACGCACCGCGGCTGGGACTGCCGCTGGCGCAAGAACTTTCGGCCTACCTGCGTATCTCGAGCCAAGCANGTTGGCG 
CATGTGCTGACGCCGGCATGACTTCAACGAACTCCCNTCGGACACGCCGAACGAAGTGTCGTTGGTGTTGCGTATGC 

(SEQ ID NO. 556) 

Clone Rv412 

::::::::::::: Rv4 12SP6 . seq: :::::::::::: 

GCGGCGAGTGTGGTGGGTGCCGAACACGAATCCAACGACGCACTGGCGGAGAGATACCACTTGCTGTACTGGAAGCAC 
GTGCTGATGATCTCCCGTGGAATGTGCCTCGCCGCCGTCTATCGAAAACAGTGAGCATGCTGCG (SEQ |Q NO 
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:::::::::::: : Rv4 12T7 . seq : :::::::::::: 

CAACCGCGCTCGGCGCGTCTGGGCCTTCCGCCGGCTCCGCCGACAATTCTATCTCTGGATCAGCGGGGCTCTCCGGGC 
CGGCCTCCGCGAACTCAACAGGCCGCGCCTTCCGGCCGAAACATTCCCTAGCCATATATGATCGCACCTCGATACACG 
ATCTGGCGGCAACACCGCAAAGCGTCCGACGGGCCCAACCTCCGCAATTCAGGTATCCGGG ( g EQ jq N q 

Clone Rv413 




Clone Rv414 

:::::::::::: : Rv4 14SP6 . seq : :::::::::::: 

AGCTTTACGCTGGCGTATCAGCGTTGGGGCCGCTGCCATTTCGGTCGCCCAACGCGTTGCCAGCTCCCTGCGCTGTCA 
GGGCTTGCGCGCCAAACTGGCCACCGCAACAAACTTGGCTGAGCTTGATC (SEQ ID NO. 561) 

::::::::::::: Rv414T7 .seq: ::::::::::: : 

CTCTATCTGGCGTCACATTCGCAATCTTTAGATTGCAGATATCGATAAAATCACCCGCGCGACAAGACCGCCATGTCA 
TCCTTTCGATGTTATTTCGCCGGCCTGGGGAAAGCGCAACGACGTTGCCTACACGTTCCGCCGT (SEQ ID NO 562) 

Clone Rv415 

:::::::::::: : Rv4 1 5SP6 . seq : :::::::::::: 

AGCTTTNCCTTGCATCTGCACCCCGATCCACGTCAGCCACGTCGGCGTTCTCCACCAAGAAGTTGCGGGCATTCTCCT 
TGCCCTGGCCGAGCTGCTCGCCCTCGTAGGTGAACCAGGCACCCGACTTGCGGATGAGGCCCTGATCCACACCCATGT 
CGATCAGCGAGCCCTCCCTGCTGATTCCCTTGCCGTAGAGGATGTCGAACTCGGCCTGCTTGAAGGGGGGCGAACAGT 
TGTGCACGACAACCCCTTCGGCGACGAGGGTGTGCAGTTCCTCGACCTCGAGGTCGAACGTTCGTGCCCGCCGCGTTG 
GCAGCACTTCTCGGATCACGGAATAGCGGANTTCTTCCGCCAGCATGTCGTGCAGGAATTTGTCATCCAGGGCATCCG 
CGAGCGCCTGCACGCG (SEQ |D NQ 5 g 3) 

::::::::::::: Rv4 1 5T7 . seq ::::::::::::: 

ACTGTCNAGGGAATGCTTCGCAGCATCTACCTGCAGTCGCTTGTGCATAAGCGGACGGCCCNACCTGTTCGTGTTCCG 
GGACACCAGACGCGGGAGCACCGGCAGTACGGCGAAAGGTTTGAGCGGAAGGAGTTGCGCAAATCGGGGCGCCCCAAC 
ACCCGTCCGCAAGACGCGGTCAACGACCTGTTTCAGGCGATCAGGGTCACCGACTCACCTGCACTGAGAACAAGCGAT 
CTGCTGATCTGCCAGAAGATGGACATGAATGTCCACGGCAAGCCTGATGGCCTGCCGCTCTTCCGGGAATGTTTGGC 

(SEQ ID NO. 564) 

Clone Rv416 

::::::::::::: Rv416SP6 . seq: ::::::::::: : 

TGAATTATGATCCCGACACAACTGCATCANTTTAGCCGCGTCGNGATGCTATCCGCCGACGGTTTGGANCNGGTCCGT 
GTCGTTCGTGTTGATCTCACCCGT^AGTTGTGTCCGCCGCCGCCGGGGATCTAGCGAACGTGGGATCGACAATCAGCGC 
CGCCAACAAGGCGGCAGCGGCTGCGACCACGCAGGTGCTGGCCGCGGGCGCCGATNAGGTGTCAGCGGGCATCGGGGC 
GCTGTTTGGTATGTACGGCCTGNAATATCCGGCGATCAGTGCGGAAGTTGCCGCGTATGACCANCAGTCGGTGCAG 

A ^ ^ (SEQ ID NO. 565) 

::::::::::::: Rv416T7 . seq: :::::::::::: ' 

AACGGGGACCNCAAGAAACCATTC7VANAACGAGGGGTCGTCACCAACGTCGAAACCGACGGTTGCCAGCCGGCCCACG 
ATATTGCGTGCTCGAGGGTCCGCTGTACCCTCACCGAACGTGAGTCCCACACCGCGGAGGCGGGCGACTCTGGCGTCG 
TTAGCAGCCGAGCTCAAGGTGTCCCGCACCACTGTCTCGAATGCTTTTAACCGACCGGATCAGCTCTCCGCCGATCTA 
CGTGAACGAGTGCTTGCCACGGCCAAGCGACTGGGCTATGCCGGACCGGATCCGGTGGCGCGATCGTTGCGGACCCGC 
AAAGCCGGTGCGGT ( g EQ jD NQ 5 g 6) 



mm 
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Clone Rv417 



: : : : : : : : : : : : : Rv4 17SP6 . seq :::::::::::: : 

AGCTTTGGAGCCNCNCCGANCCNCCGGTACGCCCCGCCACCGCCGTACCCGGCACCCGACCCCTTTGAGCCGTTC<3CC 
GTGGCCGCGGTGGANCTGGCCGACGAGGGACTGATCGTGCTGGGCAAAGTGGTCGATGGCACGCTGGCCGCCGATCTG 
AAGGTCGGCATGGAGATGGAGCTGACGACCATGCCGCTGTTCGCCGACNACGACGGTGTGCAGCGCATCGTCTACGCG 
TGGCGGATCCCATCGCGCGCCGGCGACNATGCANAGCGCANCGATGCTGAGGAGCGGCGCCGATGAGGATGAGCGCGC 
CGGAACCCGTTTACNTCCTGGGTGCCGGTATGCACCCGTGGGGGAAATGGGGTAATGACTTC ^g^Q |q ^qj^ 

::::::::::::: Rv4 1 7T7 .seq :::::::::::: : 

TTCTCNCATCGTTCGTACTNNGATGGGACGCTGCTGCCCGAGGCGATCCTGGCCAACCGGCTCTCGCCGGCGCTGACC 
TTCGGCGGGGCGAACCTGAACTTCTTTCCGATGGGCGCTTGGGCCAAACGTACCGGGGCTATCTTCATTCGGCGTCAG 
ACGAAAGATATTCCCGTCTACCGCTTCGTATTACGTGCTTACGCCGCGCAGCTGGTGCAAAACCATGTCAACCTCACC 
TGGTCGATCGAAGGGGGTCGGACCAGAACGGGCAAGCTACGGCCACCGGTGTTCGGGATCCTGCGTTACATCACCGAT 
GCGGTCGACGAAATCGACGGTCCCGAAGTGTATTTGGTGCCGACCTCGATCGTGTACGAACAGCTGCACGAAGTGGAA 
GCCATGACCACCGAAGCCTATGGCGCCGTGAA (g EQ |q N q 553) 

Clone Rv418 

::::::::::::: Rv4 1 8SP6 . seq: :::::::::::: 

TTCTTCCGGGTACCGCTGATCGGCGGCACCATCACGCACCCGGTGCAGGGCGAGGCGGCCGCCGGTGTGGTGTTGCTA 
CGGCCGGCCAGCCCGGGTACCGGTGTGATCGCCGGTGGTGCGGCCCGCGCGGTGCTGGAATGTGCGGGGGTGCACGAC 
ATCTTGGCC7W\GTCGCTGGGCAGTGAC7\ACGCGATCAATGTGGTGCACGCCACCGTGGCCGCGCTCAAGCTGCTGCAC 
CGTCCGGAGGAGGTGGCGGCGCGCCGCGGTTTGCCAATAGT^AGACGTCCCCCCGGCCGGGATGCTG ^g E Q jq 559) 

::::::::::::: Rv418T7 . seq :::::::::::: : 

GTCGAAAGTGACCATCTCTACCTTGAGTGCCATACCGCCCGACCCTATGCCTCGGATAGCTCGGCGGAAAGAAACGCT 
TGCAGTGCCGCCGAATAGGCGGCTACGTCGTGAGCGCCCATCAACTCTCGCGCGGAGTGCATCGCCAGCTGGGCGGCG 
CCGACGTCGACCGTGGGGATTCCGGTGCGCGCCGCGGCCAACGGCCCGATCGTCGACCCGCACGGCAGATCGGCGCGA 
TGTTCGT7VACGCTGCATAGGCACTCCCGCGCGCTGGCAGGCCAGTTGCGAAACGCCCCCGCCGGGTGCCTTCCGTCGG 
TTGGCTTTACCGCAAATTTGGGGTTGCCCCT ^ gEQ |Q NQ 5 y Q ^ 

Clone Rv419 

::::::::::::: Rv4 19SP6 . seq : 

AAAGCCACGGAAACGATTGCCTACTGCCGAATCGGGGAACGGTCCTCGCACACCTGGTTCGTGTTGCGGGAATTACTC 
GGACACCAAAACGTCAAGAACTACGACGGCAGTTGGACAGAATACGGCTCCCTGGTGGGCGCCCCGATCGAGTTGGGA 
AACTGATATGTGCTCTGGACCCAAGCAAGGACTGACATTGCCGGCCAGCGTCTACCTGGAAAAA (g£Q jq N q 

::::::::::::: Rv419T7 . seq: :::::::::::: 

TTTCGCCACCGCNAGGTCGTGCGCGTTCCAGAAAAGCGTGGTTTCGCCGGGCGCGAGGATTCGACGGTCCAACTGACC 
AGCCGGTCCCGCCACCCGTTAGGCAGGATCGCGGTGTCTATATGTTCGCCCTC<5GCATAAACGCCATTGCTGCGGTGA 
AAATCGGACATCTCGCCGATTGCCACGTCTACATGATCCGCTTTGTCCCGCGCCGGGTCGTTGACAAACGCGATGTCN 
GCCTCCTGGGAAGCGGTGGC (g EQ |q N q 572) 

Clone Rv41 

::::::::::::: Rv41SP6.seq: :::::::::::: 

TCGCCAAGTGGATTCGTGCTCACCNACGAGATCCGTGGTCGGATCCGCNGCTGCGGCGGGCTGCGACCCTGCATCTCG 
GCGGCACCCGTGACCAAATGGCGCGCGCCGAAGCAGACGTCTCGGCGGGACGCCACGCCGACTGGCCGATGGTGCTGG 
CCGCGTGTCCGCNCGTCNCCGACCCCGGCCGCATCNACCAAACCGGCCGCCGTCCGTTCTGGACCTATCCCACGTGCC 
NTCGGGGTCCACGCTCGACGCGACCGANAACGTAACCAGCGTCCTCGANCGGTTCGCCCCCGGCTTCCGTGACATCGT 
GGTGGCGGCCGCGCCGT (g E Q |D fsJO. 573) 

::::::::::::: Rv4 1T7 . seq ::::::::::::: 

GTACCGTCACCATGATCGCCCCCATCGGCATCGGTGAGCTGATAGATCCCAGCCGGTTTCGCCAACCOCGGAGCGATC 
TTGGCGCGCTGCTNGTNGTCNCTGANACNTAGCCACCAACAGAGCCCGGTGTGCGACAAGANGACTGATCGGATCTCT 
CCGGACACNTCGAGGGGGTCNTCAGGAGNCCGGGCGCCACCCCGAGGTAAGCCTCCGCCCAGCCTCACACGGCGACCG 
GGTATCNCAAGTCGCGCAATAANCCCACCACCTCCTCGGACCCCACGTTGTATGCGGCTGGGT ^ 574) 
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Clone Rv42 

::::::::::::: Rv42SP6.seq: :::::::::::: 

ATACTCAAGCTTAGACCTCACTGATGTGGCGGGACGCGGGAGATAACCGCGGTTCGAGCCGTTCAACAGTGGTGGTTC 
CCACACCAGTTGTTTGCCTTTGCGAAGTAAAGCGATTCGATTTGCTCGAAAAGAGGGCTGGCTGCTCGTGAGGGACAT 
CCATGGCCGATACCTCAGCGATCTCAACGGTCAAGCGACTGCATGTTTGGCGCAAGGTATCGCTAAGCATAGGTTCGT 
GACGGATTTGACAGCAAGAGCTTTCCAAAGATTGCTGTCCACATANTGATTCGCATCTCTACACCTCTTCGCCGGTGC 
TGTCAAGAGCCATTCGAATCZAGTTATCTCGCTCGTGCTTGGAANAAATTTTCCCAGCCTGCGTTGGACAAACCGCGTC 
GCCAAAGCGGT (SEQ |Q NQ g75) 

::::::::::::: Rv42T7 . seq ::::::::::::: 

AGCTTCCCGAGAAACAGTGCATTCCCTAAGCAGCCCGTTGTCACGCCGATGAGTGAAGAGTGCACGCAATCGCCGGAA 
TCCGGCAAAGCCCTGCACAAGCGAAATCAACCCGGAGGCTGACAAGGCAACGTCGGTGATCCGTACCGCCTGGTTGGA 
CAAACGGCAGAAGGCGGCCTCGTCCGGTCCATCTACGCCGAGCACACTGGTGATAGCGCGCATCGGCATCGGTGCGGC 
CACGGTGGAGACGACGTCCGCGGGCGTCTGGGTCAGTAACCCGCCGACCAGTTCTCGGGCAAGCTGGTCGACCATC<5G 
GCGCCACG7CTCCAACGCGCCACGCGCCATACCTGGTGCCAGTTGCTTGCGCATCCGGGTGTGCGCCGGCGGATCGGA 
CGTCGCAGAAACGCAGCCACCCCGTGAGAApTGA ID NO 576) 

Clone Rv4 3 

::::::::::::: Rv4 3SP6. seq: :::::::::::: 

CGGCCGGGATGTGCGCAATGGCAGGTTGTCGCCCGGCTTGATGTCGGCGTTAGCGCCGGATTCCACCACATCCCCTTG 
CGAAAGTCCGTTGGGTGCAATGATGTANCGCTTCTCCCCATCGAGATAGTGGAGCAACGCAATCCGTGCGGTACGGTT 
CGGGTCGTACTCGATGTGCGCGACCTTGGCGTTGACACCATCTTTGTCATGGCGGCGAAAGTCGATCATCCGGTAAGC 
GCGCTTATGACCGCCGCCTTTGTGCCNGGTGGTAATCCGGCCATGCGCGTTGCGTCCACCGCGACCGT-GCAGCGGGCG 
CACCAGCGACNTCTCCGGGGTTGACCGGGTGATCTCGGCGAAATCAGATACGCTGGCGCCGCGACGACCAGGCGTCGT 
GGGCTTGTACTTGCGAATTGCCATGGTCTAATCAGGTCTTTCTCTCACCTCTCGTCGCCGGGCTAGGGCGCATTGCCT 
GCTCCT (SEQ , D NQ 577) 

::::::::::::: Rv4 3T7 . seq: :::::::::::: 

TAGCGGTGTAACCAACTCCCGGGTCACCACCCGCAAACCTCTTGCGGCAACAGCACCGTCGACGCGTCAACCGGGCTG 
CCCGGAATCCTGTGGATGGGCATCGAGTGCATGGTCACGACGTCCCCGACGCGGCCGGTGGCAACGACAAGTGGCCCG 
GATGCACCACAAATGACGGCCGCACACCGGTGGGGACGGCCAGCACGAGAGCCGTGTCGCCGAAGTCGACGCTAATGC 
CGTAGGCATTGGCCGTCACAACAGGCGACGCCCCGCGTACCACCGAGTCCACGGNGGTTGGGCGGTCTCCTCGGCCAA 
CCAGGCGTGAACCCGGCGGATCCGAATGCAGCAAGACCCGTGGGC (SEQ ID NO. 578) 

Clone Rv4 4 

:::::::::::: : Rv4 4-2ndSP6 . seq : :::::::::::: 

CCATTGGTCGGTGTGCGCATACCANTACNACGCGCCGGGCACCTGACGCGGCGGCCGCAACCATTCGGTGGCCATCGC 
CATCGTCTGCCACCCGGTCAACGGACGCACCTTCTCCTGGCCGACCTAGTGCGCCCACCCGCCGCCGTTGCGTCCCAT 
CGATCCGGTCAAC^TGAGCAGCGCCT^CACCGAGCGGTACATGACATCTGCTGTGGAACCAGTGACANATTCCGCCG^ 
CCATGATGATCNTCGACCGTCCTCCGGATTCGGTC (SEQ ID NO. 579) 

::::::::::::: Rv4 4-2ndT7 . seq ::::::::::::: 

GCCGGCCTGGTCAAAGGGGCGTCCGAAGGANCCGGGCTGGGTAACAAGTTCCTGGCTCATATCCGCGAATGCGACGCC 
ATTTGTCAGGTGGTGCGGGTGTTCGTCGACGACNACGTGACTCATGTCACCGGACGGGTCGATCCCCAGTCCGACATT 
GAGGTCGTCGAGACCGAGCTGATCCTGGCAGATCTGCAAACCCTGGAGCGGGCCACGGGCCGGCTGGAGAANGAAGCN 
CGCACCAACAAGGCGCGCAAGCCGGTCTACGACCCGGC ^g EQ |Q 580) 

Clone Rv4 5 

:::::::::::: : Rv4 5SP6 . seq : :::::::::::: 

GATCCACTGACCACGATGACATATCGAAATGCTCGACGATTCCGATGGCGATCAAGGCCACGATGCCCTGGCCGTTGG 
GCGGTATCTGGTGGATGGTGTACCCGCGGTAGGTTCCCGTGATCGTGTCGACCCAGTCCACGCGATGGGGGGCGAGGT 
CGTCGGCACGCATCACCCCGCCGTNTGCCGCCGAGTGCGCCTCGAGTTTGGCGGCCAGCTCTCCCCGGTAGAACTCTC 
ACCGTTGGTCGCCGCGATCTTCTCTANCGTCGCCGCGTGGTCAGGAAAGGTAAACAGCTCACCGGGTTTCGGCGCTCG 
TCCGCCGGGCATGAACGCATCTGCGAATCCGGGCTGGGATGCGAACAACGGACCTGTGCCG |(=) NQ g 

:::::::::::: :Rv45T7 . seq: :::::::::::: 

tctactgccgaatcggggaacggtcctcgcccaccnggttcgtgttgccggaattactcaggacaccgaaacgtcgag 
aactac<;agcggagttggacanaataccgctcccnggtgggcgcccccatcganttgggaagcngaaatgtgctctgg 
accccacccaagaatgacattggcggccgccctccaactggaaatagaaacngtgatcacccgccgcgttcttggaag 
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GAATGGCATGCCCTGGGCCGGGCGTTCCTTCCGCTGCCGGACTCCTCCCACCAATTCACCGCCGAAGGCGTCCCGTCT 

GC (SEQ ID NO. 582) 

Clone Rv46 

:::::::::::: :Rv4 6SP6. seq: :::::::::::: 

ATACTCAAGCTTCTGTCACCGAAATCCCGCATGGGATAACGGGTTTAGATTTCGACAACGGGACCGTGTTTCTCAACA 
AGCCGGTCATCAGCTGGGCCGGCGACAACGGTATCTACTTCACCCGCTTTCGCCCGT Q |Q ^ Q 

::::::::::::: Rv4 6T7 . seq: :::::::::::: 

CTGGCTCAAGCGCTCGGCGCGCAGGTGAACTCGGACCGGCTCGACGTCGCCGAACGCGAGGCGGTGCTGGCCCACGCC 
GACGCCGTCGTCGCACATATCGGCACCGTGCACAAGTCTACAACAACGCCGGCATCGCGTACAACGGCAACGTCGACA 
AGTCGGAGTTCAAGGACATCGAGCGCATCATCGACGTCGACTTCTGGGGCGTCCTCCACGGGCCC ^ SE q jq N q 584) 

Clone Rv47 

::::::::::::: Rv4 7SP6. seq: :::::::::::: 

CCGCCCTCCGCATTATGGGTCAAGAACCATCGGGTCGGACTTCTGGGCTTCCAACGCTCGCGCCGTCCCN 

(SEQ ID NO. 585) 

:::::::::::: :Rv47T7.seq: :::::::::::: 

CCGTGGCACTGTCAGACATATGCGCCGCTCCTCCTCATCGCTGCGCTCGGCATCGTCGCCGGCGGTCATGGCGTCACC 
CTACCCAAGCCGAACGCGAAACGAGAACGTGTTCCATTATTAGGGTGTGAGCACCAATACCAGATTGCTCACCAGGAA 
CTCACGCAGCACCGGGACGGATGTCGGCCACCACGCCCATCTGGGGTGGTAGCGGGGAAATACCGCTAACGCGGCTCC 
GGTGCCG (SEQ (D NQ 586) 

Clone Rv4 8 

::::::::::::: Rv48SP6. seq: :::::::::::: 

TACTCAAGCTTGTCCAAATATCGAAGCGTCGGGTCGCGAGGCTCGGTCGGCAGCTCCAGCAAAACCCGCTCCACCCCT 
AGATGCCGGTATCCCTCAAGGTCTTTATCCGCCGCTTCACCCCACTGGCACACGGTCACCGGCACGTCGCCCCCGGCC 
ATGGCGCGCAACCGCTGAAGCGGACCCGACAGCCGCTGCGGTGATGGACTGATCGCGATCCACCCGGCATTGAGCCGG 
GCTATCCGCGGGAAGTTCGCCGGTCCCCCGCCCACATACAGCGGAGGATAGGGCTTTGTCACCGGCTTCGGCCAGCAG 
TAGATCGGATCGAAGTCCACATATGTCCCATGGAATTCCGCCTGCTCCTGCGTTCAGATCTCGATTATCGCGCGCAAC 
CGCTCATCGATCACACGTCCGCGCACCGCAGGGTCCACACCATGGTTGGCGACTTCTTCGCGCAACCAGCCACACCCA 
CGCCGAAACGAAACCGTCCCTGCG (gEQ |Q NQ 58?) 

: : : : : : : : : : : : : Rv4 8T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTGGCCAACTCCTCATCGGACTTGAAGGTGCCGTCCTCGTTGGCGGCCCTGCTCCACGGCACGTT 
GATGGCACCAGGAATGTGTCCGGGCCGCTGGCTTTGTTCCTGCGGCAGGTGCGCGGGGGCCAGGATCTTGCCGGAGAA 
CTCGTCGGGAGAGCGCACGTCGATGAGGTTCTTGACGTTGATGGCCGCCAGGACCTCGTCGCGGAATGCCCGAATCGT 
GTTATCCGGCGGGGANGCGGTGTAGGAAGTCACCGGCCGGCTGACCGGGTCGCTGGACAGCGGGCGTCCGTCGAGCTC 

c (SEQ ID NO. 588) 

Clone Rv4 9 

::::::::::::: Rv49SP6. seq: :::::::::::: 

ATACTCAAGCTTCAAAACAGGCCTGTTGTGGGCGCACCCGGCTCGCCGAGTTCTGCACGCACCGCCTCAAGTGCGGCC 
CGCACCGCCGGCATCTCCCGGTCACGCAGGGCCGCGGCCCGCGCCGCAGCGACGGCGTGTTCGCGCAGTTCGCCGTCA 
ATGATGCTGACCTGATCGGCCACCCGGGCGGTCTCGGCGTCGTCCCGTTCACTAATCGCGGTGCTCAGCAGCGTCTCG 
ACAGCCACCACCCGAGTGGAGACCAGATGCNCCACCACGGACCGCAGCGATGCCAGTCACCTCACCCGTCC 

(SEQ ID NO. 589) 

::::::::::::: Rv4 9T7 . seq ::::::::::::: 

CAGGCATGCAAGCTTTGCAGTTGCTGAGTAATGTCGGCCAACGTCACCACAATCGCGATGAATTCAATCATCCCGCCC 
AGGGCGGCCAACCCAATGGTGGCCGCGAGCGGCAGCTCGATCGCAGCGCGGAGGTTGCCGGCCGCCAGTTGATTCACG 
AACAGGGTGAGGTCATAGGCGGGCAGGATAGTGACGAAGGCAAGACCTAGATCTGCCGTCGGAAGAAGAATCGAGTAT 
CCGGTCGACACAACGGAAGCGAAAGTGTCCGCGATGTTGATGAGCGTCGCCGGTTGTGGCGGCGGTGGCGGCGGTAGC 
ACCGTCCGCACATACCGCGGGAACGCGGGCATCCGAATTTGGGGCAGGGTGTTCAAGGCGGCTGGCAACTCACCATGA 

ATCT (SEQ ID NO. 590) 
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Rv4 SP6 . seq ::::::::::::: 
CCGGCTCGTATGTTGTGTGGAATTGTGACCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAG 
CTATTTAGGTGACACTATAGAATACTCAAGCTTGGCCGCAGGGCCGAGTCGATTGGTCGCGGTCGCCTCGACAGTTAG 
CTTATGCAATGCTAACTTCGGGGCT^AAGTTCAGGCGGATCGGCCGATGGCGGGCGTAGGTGAAGGAGACAGCGGAGGC 
GTGGAGCGTGATGACATTGGCATGGTGGCCGCTTCCCCCGTCGCGTCTCGGGTAAATGGCAAGGTAGACGCTGACGTC 
GTCGGTCGATTTGCCACCTGCTGCCGTGCCCTGGGCATCGCGGTTTACCAGCGTAAACGTCCGCCGGACCTGGCTGCC 
GCCCGGTCTGGTTTCGCCGCGCTGACCCGCGTCGCCCATGACAGTGCGACCCTGNACCGGGCTGGCC 

(SEQ ID NO. 591) 

::::::::::::: Rv4T7 . seq: :::::::::::: 7 

GTGTGCTGTCAATTCAGAGCTGAGCCTGATGCACTCAACTTACTGAGCATGCTAACGCTGGTCGTGCGGGTCTTGTTC 

CCGCGTGTCGGCAGGGCACACGCTCGGGGCGTAGCTGGGAGAGGCCCCGGTCAAGCCCGGAGAGCAGTGCTCAGTCCG 

CCAGCTTGACCGACTTTCGATGAGAACGCGCTTCTCGCCGTATTGAACTGGCGTGCTGAC<5GTCGCTGAGCAGC<5CTC 

GCCGAGTGCGGCCGCTGATTCTTTCATCGAGCCAGGAGGCGCATTCGTGTTCGGCCGCCTGCGGGTCGGCCCCATCGT 

CGACGCGATCCGTCACCCACTCCTCGATCA.GGTCTGCCTCATCGAACGGGCGAAC<5GTGCTGTCGGAGTAAGTGTGCG 

TGGGCACGCGAGCCGGGTGCTGTGGTAC7VCCCACCGTTGCATGAACAA (SEQ ID NO 592) 

Clone RvSO 

::::::::::::: Rv5 OS P6. seq: ::::::::::: : 

ATACTCAAGCTTCACCAGGCGCCGGCGGGCCGCGGCGCCAAGCCAGGCAGCCGCGCTCGGCGCGTCGGGGCCTTCCGC 
CGGCTCGGCCGACAGTTCGATCTCTGGATCGGCGGGGCTCTCCGGGCCGGCCTCGGCGACCTCAGCGGGCCGCGCCTT 
CCGGCCGAACCATTCCCTAGCCATAGATAACCGCACCTCAATGCACGGTTTGGCGGCAACCCGG 

(SEQ ID NO. 593) 

::::::::::::: Rv50T7 .seq: :::::::::::: 

AGCTTCCGTCACGACCCGCCCTCGCCGGTGCCGGCGCCATCGGTCATCGGATCTCATGACGACGTCACGTAGGCCCGC 
TAGCCGCGAGCGGGCGCGGTCAACTGGCGAGGCGGCGGCGACGTGACTGAGCTGGCCGAGCTGGACC-GGTTCACCGCG 
GAACTACCGTTCTCGCTCGACGACTT^ 

CGCGCCGACCGGCGCTGGCAAGACGGTGGTCG ( S EQ jq [SJQ. 594) 
Clone Rv51 

::::::::::::: Rv51SP6. seq :::::::::::: : 

ATACTCAAGCTTGCCGGGACCGCGGAACAGAACCGGCGGTTCCTACCGCGGTGTGCGGCCGGCGCGATATCGGCCTCC 
CGACTAACCGAACCCGATGTGGGCTCC (SEQ ID NO. 595) 

::::::::::::: Rv51T7 .seq :::::::::::: : 

ACGTTGGCTCTGCCGGAACGTATTTCCAGCGGCACGCATTCGGCGTGGGTGCCGGGCCCCGAGTTGCGTCGCTGGGAT 
CACGCAGCAGTCGCCGGCGGCTGCCGTCGGGCTATGAATTGCACCGAGCCGGAAAATCCNCAC (SEQ ID NO 596) 



Clone Rv52 

::::::::::::: Rv52SP6. seq :::::::::::: : 

ATACTCAAGCTTGTCGTATTCCGTGGCACTGTCAGACATATGCGCCGCTCCTCCTCATCGCTGCGCTCGGCATCGTCG 
CCGGCGGTCATGGCGTCACCCTACCCAAGCCGAACGCGAAACGAGAACGTGTTCCATTATTAGGGT<?TGAGC^COlAT 
ACCAGATTGCTCACCAGGAACTCACGCAGCACCGGGACGGATGTCAGCCACCACCCCCATCTGGGGTGGTAGCGGGCA 

(SEQ ID NO. 597) 

::::::::::::: Rv52T7 • seq* ::*::::::••• 

CGTTGGTAGCCCGATATGCATAGTGTATCTTACTGAACATGATTTCCATTATGGAGCCCGGGGTGCCGGCAGCGCGAA 
CGGTGCGCCGTCAGACGCGGGCGGCACTGACCAGGGTGTTGCGGGCGAACATCGGCCCGGCTTCGGATTCCGGTCCGG 
GTACCGGGCGACCCACCGCTTCGAGGTA (SEQ ID NO. 598) 

Clone Rv53 

::::::::::::: Rv53SP6. seq: :::::::::::: 

ATACTCAAGCTTGGCCAACTCCTCATCGGACTTGAAGGTGCCGTCCTCGTTGGCGGCCCTGCTCCACGGCACGTTGAT 
GGCACCAGGAATGTGTCCGGGCCGCTGGCTTTGTTCCTGCGGCAGGTGCGCGGGGGCCATGATCTTGCCGGAAAACTC 
GTCGGGAGAGCGCACGTCGATGAGGTTCTTGACGTTGATGGCCGCCAGGACCTCGTCGCGGAATGCCCGAATCGTGTT 
ATCCGGCGGGGAGGCGGTGTATGAGGTCACCGGCCGGCTGACCGGGTCGCTGGACAGCGGGCGTCCGTCCAGCTCCCA 
CTTCTTGCGGGCGCCGTCCAACNACTTGACTTCTCCTGG (SEQ ID NO. 599) 

::::::::::::: Rv53T7 . seq ::::::::::;:: 
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ATATCTTAAGCGTCGGGTCCCGAGGCTCGGTCGGCAGCTCCAGCAAAACCCGCTCCACCCCTAGATGCCGGTATCCCT 
CAAGGTCTTTAGCCGCCGCTTCACCCCACTGGCACACGGTCACCGGCACGTCGCCCCCGGCCATGGCGCGCAACCGCT 
GAAGCGGACCCGACAGCCGCTGCGGTGATGGACTGATCGCGATCCACCCGGCATTGAGCCGGGCTATCCGCGGGAAGT 
TCGCCGGTCCCCCGCCCACATACAGCGGAGGATAGGGCTTTGTCACCGGCTTCGGCCAGCAGTAGATCGGATCGAAGT 
CCACATATGTCCCATGGAATTCCGCCTGCTCCTGCGTCCAGATCTCGATTATGGCGCGCAACCGCTCATCGATCACAC 
GTCCGCGCACCGCAGGGTCCACACCATGGTTGGCGACTTCTTCGCGCA (SEQ ID NO 600) 

Clone Rv54 

:::::::::::: : Rv54SP6 . seq : :::::::::::: 

ATACTCAAGCTTGTCGCGGTAAACCCGCAGCAGGGCGGTGGGTGCGGTGTCAAAAACAACCACACTTCTTTGCGGTTC 
GGTGATCTCGACACCGGCCGCGAGCCGACCACCATGCGCGCGTAAATCGGCGATCAGCGCGTCGGCTATCGCCTGGGT 
GCCGCCCACCGGAATCGGCCAGCCGACCGAATGGGCCAGCGTTGCCAGCATCAGTCCGGCGCCGGCCGACACCAGTGA 
CGGCAACGGTG7VAATCGCGTGGGCGGCAACGCCGGTGAACAACGCGCGGGCATCCTCGCCCGCCAGCGACCGCCAGGC 
AGGGGTGCCCTGGGCCAGCATCCGCAGCCCGAGACGCAGGACCGAGCCCAGTGCAGTAGGCAAAGACCGCTTGTCGGA 
GACATGAACT C GACGACCGT (SEQ ID NO. 601) 

::::::::::::: Rv54T7 . seq ::::::::::::: 

AGCTTATTGAACCGCGGGTCGCAGGCAAAGTGGACCTCATAACGACTCGGGTCCAGCGACCGCGCCAACACGAACGGC 
CGGACGACGTGGGCCAGGGTCGCGGCCTCCCCTACAAACAGGATCCGTTGCCTGCGAGCGACAGGCTCCGGTGCGGCG 
TTGGGCGCCGTGCTCGTCCCAGCGTCCGGTCCCGGGTCGCCGGCGACGCTTGTTTCCTCCATACTCGCCCCCTAATCT 
CGAGGCAGCCCGTACCCGCAGGCAACCTCCGAAAAATGCAATCCCCCAAAATGCAATGCGTCGAGCTATTTCTCACAC 
CGACCGCTAGTTGCGGATCAGAAATCCGTTGGGCGCGGAAGTCCAGCCGAATTTGTTCTCCCGCTCCGCATCATGCTT 
GTAATCGTTTGGAAATTCATCCTCATATGCCTCGATCGCTTCATAGGGTCCAGGCCT^AACCGGGCA 

(SEQ ID NO. 602) 

Clone Rv55 

::::::::::::: Rv55SP6. seq :::::::::::: : 

CTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCC 
AAGCTATTTAGGTGACACTATAGAATACTCAAGCTTGGCCACCTCGCGGTGTGTGGTGGAACCCATCTGAGCAGTGTG 
CCAAACCGGGGCAGACAGCTCCCAATTGACGTGAGCCCGCTCACTTGCTGGGTAAGCGTCG (S£Q ID NO 603) 

::::::::::::: Rv55T7 . seq :::::::::::: : 

TAGCGCCCCCTCCCGGGCGGAGCTCCACGGCGTGGATCAAGGTACCGGCCGGGATGTTGCGCAATGGCAGGTTGTTGC 
CCGGCTTGATGTCGGCGTTAGCGCCGGATTCCACCACATCCCCTTGCGAAAGTCCGTTGGGTGCAATGATGTAGCGCT 
TCTCCCCATCGAGATAGTGGAGCAACGCT^ATCCGTGCGGTACGGTTCGGGTCGTACTCGATGTGCGCGACCTTGGCGT 
TGACACCATCTTTGTCATTGCGGCGAAAGTCGATCATCCGGTAAGCGCGCTTATGACCGCCGCCTTTGTGCCGGGTGG 
TAATCCGGCCATGCGCGTTGCGTCCACCGCGACCGTGCAGCGGGCGCACCAGCGACTTCTCCGGGGTTGACCGGGTGA 
TCTCGGCGAAATCAGATACGCTGGCGCCGCGACGACCAAGCGTCGTGGGCTTGTTCTTGCGAATTGCATGTCTAATCA 
GGTCTTTCTC (SEQ |Q ^ ^ 

Clone Rv56 

::::::::::::: Rv56SP6 . seq ::::::::::::: 

TGAAACTATATAATACTCAAGCTTGCCAAAGAAGACCTCGTCGACCAAGCAGGACGCGACCGTCGAGGTGGCGATCCG 
GCTTGGCGTCGACCCGCGTAAGGCAAACCAGATGGTTCGCGGCACGGTC7VACCTGCCACACGGCACTGGTAAGACTGC 
CCGCGTCGCGGTATTCGCGGTTGGTGAAAAGGCCGATGCTGCCGTTGCCGCGGGGGCGGATGTTGTCGGGAGTGACGA 
TCTGATCGAAAGGATTCAGGGCGGCTGGCTGGAATTCGATGCCGCGATCGCGACACCGGATCAGATGGCCAAAGTCGG 
TCGCATCGCTCGGGTGCTGGGTCCGCGCGGCCTGATGCCCAACCCGAAAACCGGCACCGTCACCGCCGACGTCGCCAA 
GGCCGTCGCGGACATCAAGGGCGGCAAGATCAACTTCCGGGTTGACAAGCAGGCCAACCTGCACTTCTC 

(SEQ ID NO. 605) 

::::::::::::: Rv56T7 . seq 

GCTGAGCTCCACGGCGTGGATCAAGGTACCGGCCGGGATGTTGCGCAATGGCAGGTTGTTGCCCGGCTTGATGTCGGC 
GTTAGCGCCGGATTCCACCACATCCCCTTGCGAAAGTCCGTTGGGTGCAATGATGTAGCGCTTCTCCCCATCGAGATA 
GTGGAGCAACGCAATCCGTGCGGTACGGTTCGGGTCGTACTCGATGTGCGCGACCTTGGCGTTGACACCATCTTTGTC 
ATTGCGGCGAAAGTCGATCATCCGGTAAGCGCGCTTATGACCGCCGCCTTTGTGCCGGGTGGTAATCCGGCCATGCGC 
GTTGCGTCCACCGCGACCGTGCAGCGGGCGCACCAGCGACTTCTCCGGGGTTGACCGGGTGATCTC^GCGAAATCAGA 
TACGCTGGCGCCGCGACGACCAGGCGTCGTGGGCTTGTACTTGCGAATTGCCATGTCTAATCAGGTCTTTCTCT 

(SEQ ID NO. 606) 
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Clone Rv57 

:::::::::::: : Rv57SP6 . seq: :::::::::::: 

ATACTCAAGCTTGTTGGTGACCTCGCCGGCGAACAGTTCTCGCACGATTTCCGGATTAGCGGGACTGGTCACCAGTTG 
GGTATGCGGGAAGGCGCTGACGTTCGCCGCGATTAGCTGTTTGATGGACGCGGCGGTGATGTCCTGATCACGGAACTG 
GCTGTAATAGCCCAGGGTCGCCACGCTTCCATCCGGGCCCGGACCCGGC ^g EQ |D ^ Q ^ 

::::::::::::: Rv57T7 . seq: :::::::::::: 

GATGATCGCCGGTGCCACCCCGATCCGTGCCTCGGTCAGCGCGAACGTGCTTTCCGGTCCGGCGACCACCATGTCGCA 
CGCACCGACCAGGCCGAACCCGCCGGCCCGCACATGCCCGTTGATGGCGCCGACCACCGGCAGCGGCGACTCGACGAT 
GGCGCGCAACAGCGCCGTCATTTCCCGCGCCCGCGCCACCGCCATCCGGTACGGATCACCACCACCTCCGCCGGCCTC 

GCTGAGGTCC (SEQ |D NQ ^ 
Clone Rv58 



:::::::::::: : Rv5 8 SP6. seq: ::::::::::: : 

ATACTCAAGCTTGCCGCAATCGAAACCAACCTGTTTGTGCCGCAAGAAATTACGCCGTGGCCCGGCGCCGATCAAGAA 
ACGCCCCGGCGCGCGGCGGTGTCGTCGTATGGCATGACGGGCACCA^ 

CCAGCCCCCGAATCCGGTGCACCAGGCGACACCCCGGCCACACCCGGTATCGACGGCGCGCTGCTGTTCGCGCTGTCG 
GCCAGCTCGCAGGACGCGCTGCGGCAAACCGCCGCGCGGCTGGCCGATTGGGTCT ( S EQ |Q NO. 609) 

::;::::::::: :Rv58T7.seq: :::::::::::: 

TTGGCGGGTTGGCCACANCANCCCGCCGGTGACGGCGACGATGCTGGGCTGGTTGCGGCCCTGCGCCACCGCGGCTTG 
CATGCTGGTTGGCTGTCTTGGGACGATCCCGAAATAGTCCACGCGGATCTGGTGATTTTGCGGGCTACCCGCGATTAC 
CCCGCGCGGCTCGACGAGTTTTTGGCCTGGACTACCCGCGTGGCCAATCTGCTGAACTCGCGGCCGGTGGTGGCCTGG 
AATGTCCANCGCCGTTCACCTACGTGACCTTGATGGGATCCGGGGGNT |Q NQ 61Q ) 

Clone Rv59 

:::::::::::: : Rv59SP6 . seq : :::::::::::: 

NCGTGGACACCGGTGTCGANCGCCACCAGCCGCATGTCTGCANGTCNATTCCGTCCTCGGCAACATCTTGAATGCCGA 
GCAGCGCCTGGGCGTGATCGGCAACCGGGGATGACCGCTCGCCGATCCGCTCGACAATCCCGGCGGCACGTGACATGC 
CGGCGGACGGCTCGACGAGCTGGAACTTCAGCGACGACGATCCGGAATTGATCACCAGCACGGTGCTACTCATGGACC 
CCTGCGCCTGAATCCCGTGATGGCCACGGTGTTGACTATTCGTCGACAGTGCACCCGAGATAGTCTTCACGGCTGCGT 

(SEQ ID NO. 611) 

::::::::::::: Rv59T7 . seq: :::::::::::: 

CATGTATTGCCGTGCTCACGGCGCCACGCTCGATGGTTTCTCGAAGTCTCCGGGCTGGTGTACAGCTTCTCGTTGATC 
TCGTTCGCCACGCCGTCCTCTTCCCGCCGACGACCCGATCTCGATCTCCANAATGATCTTGGCGGCCGCCGCCGCCTT 
GAGCAGCTCCTGGGCGATGGCCAGGTTCTCATCGATGGGCACTGCCGACCGTCCCACATGTGCGACGGAACAAAGATG 
TCACCTTGCTCACGCGTGCGCNAGATCNCANAAGGGCCGGACATACTGTCNACTTGTCCTTGGGCAGTGGTCCGTGTC 
AGCCCACGTGACGGGTACTTGGCGCGATAACGTGGTG ^ Q |Q NQ g 12) 

Clone Rv5 

: : : : Rv5SP6. seq 




TGCACCTTAAGCACGGCGTCCCAATTCTCGAACGACATCTTGTGGW i ±^ * ^ 

ACCACACCGTGCACGGCGCCGAATTCGTCAAGCGCGGTCTTGATGATGTTCGCTGCGCCGTCCTCGGTGGCGACGCTG 
TCCTTAGTTGGCGACCGCCCGGCCCCCCTTGTCGCGAATCTCGGCGACGACCTCATCGGCCATCGCCGAACGGCGCCC 
GTGCCCGTCGCGGGCGCCACCGAGGTCGTTGACCACGA ^g EQ jD NQ 613) 

:::::::::::: :Rv5T7 .seq: :::::::::::: 

CAGGCATGCAACCTTTGTCCACACGGCGTCTACTCCGTGCAAGGTCCGACCGCTTCCACGTCCCGCCGTGACGGTGCT 
CCATCTCCCTCAGCAACGCGTGAAGTGGTCCGATCCCGCGGCTTCAGG (SEQ ID NO. 614) 

Clone Rv60 

:::::::::::: : Rv60SP6 . seq : :::::::::::: 

GTTGAGACGCAACCAGCGCACAACGACGATTTGGCGTAGCGGCGGACGTCTGCTCGATTCGATCACGTCGCGCTCGCA 
TCGAGCATGGCCCGCGACGCTACACGATCGCCGTCGTCGATGACACGACCGAGCCGTACGCGGGCGGTAAGCCGCGCC 
AGGATTCGGC^AAAAACGTCTACGTGGCGGGTGTACTGGGTGTCGAATGATTCGTGGGGTGCGTATGCGTCCTGCAAT 
CGTCGACATAGATCCGT CGC CGCAT C GCGT CGACAACT CCGGGT GAGTGGAATAC ACTTGCCGATCACGCGACGTGOG 
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CGGATCGATGCCGACCGAAATACGACCACATGGCTCTTGTTGCNCAGTGTTGGCGGCATCAAATACCCTCAGTGCCGT 

ccgac (SEQ | D no. 615) 

::::::::::::: Rv60T7 . seq ::::::::::::: 

ttnccgccttnacgcctactccnagacgatgctcgacgcgtgtgagcacacggcgctgctgtagacggcacggcgcag 
ctggatcgcgcttggtgcacccaagcctctacgcgcgtcgctgcgtcgtcatcgggtaccgaacatattccggtcgtt 
gcgcagagtgtgcatgtgcggctcttgtgaacgaac^tagcaaagcgtatatgtctgtggc<;gctctgc^gatatcgc 
gataatacgtatatacataaggtggcgcgcgatctatcggtatatccgttatggcggacgtgcgtgagcgtgagtcgc 
ggcgcatcgcgcacttcgcgatcgcgtgactggtcctcgcgactgcgcgcatgcgtagc ^ seq |D nq 61 



Clone Rv61 

::::::::::::: Rv61SP6.seq: :::::::::::: 

ggtgatgacgcacttgcttcgaatgagtcattgactactcccgtggttgtcctgcgatggtggagtgccgcgcagcct 
tgcccgai^igtcgcgatcgcgtcgcgggcttcggggagcagactgacctgcagatggaagtcgtgccacatgcccgcga 
acggcgagctcgatgcttgttttcgaagngcgcangcggtttcgatcttgtccgcgtcaacgcagatcggatctcgcc 
gcggtctgcatgacgatgggcgcaggcccgctcatgtcccgtagacggggaoatacgggcagccgcggatcgagacct 
acgtagcgcggcgcccatcgtgccatcgacgaagaatgacggatcgcgcagcgccgtcgcgtcgcttcgatgtcacgc 
gagatcgccacggcagatcagcgatgcgcgggc (SEQ ID NO. 617) 

::::::::::::: Rv61T7.seq: :::::::::::: 

cggtacgccggcaacaaacgccttgtgacgagcgcgtccgagcggtcatcggcctccaccgtcatgcacagctccttc 
tccaggtctacgccgacgtcgcggtccacattggtgagcttggcgaatgcctcggcaacctcgtcgaaatgcgcctcc 
gcgtccgcatcgaaggtcgccatgtcaaagatcaactcgacgtagtagctagttaccgcatcaggtcagtgtttgctg 
gcctcggagtccggccga^caatggccatttcccgcgactctagaatccagtcatcgtctcggtgacgacgccttgcc 
gatcacatagctcgaccggatcggagagaatctggttctcgt (SEQ ID NO 618) 



Clone Rv62 

Rv62SP6. seq: :::::::::::: 

atactcaagcttaagcgcagcagtaccggcggtgcctgggcatcccagcaaaacggggagctcaacgaacgattcctg 
aacgaagggtcgtccaccaacctccaaaccgaacggttgccagccccggc (SEQ ID NO. 619) 

Rv62T7 .seq :::::::::::: : 

gcaagtccgctcaatgtggttgtgatcacangactacgtcgcctcaatcagctcaaacgtcaccccgtggcgtgctgc 
gcagcatgaaggtcggcgcccgcacgatgtgggcgaagcaacaggtaataactggtcggcatgggtcaaccctcattg 
ggccgttgcggatcgggtgcacgcccggagtgccggtcgaactcaacaccgccttcaccgatcttttcgtcgaaaatg 
gcggtcgtgtcggggtatacgtccgcgatcccacgaggcggaatccgctgagccgcactga (seq ID NO. 620) 



Clone Rv63 

:::::::::::: : Rv63SP6 . seq : :::::::::::: 

ATACTCAAGCTTCGCGCCCTCAAGCGGCTGAAGGTGGTTCCGGCGTNCCAACNGTCGGGCAACTCGCCGATGGGCATG 
GTGCTCGACNCCGTCCCGGTGATCCCGCCGGAGCTGCGCCCGATGGTGCAGCTCGACGGCGGCCGGTTCGCCNCGTCC 
GACTTGAACGACCTGTACCGCAGGGTGATC7VACCGCNACNNCNNGNTGAAAAGGCTGATCGATCTGGGTGCGCCGGAA 
ATCATCGTCAACAACNAGAANCGGATGCTGCNGGAATCCGTGGACGCGCTGTTCGACAATGGCCGCCGCGGCCGGCCC 
GTCACCGGGCCGGGCAACCGTCCGCTCAAGTCGCTTTCCGATCTGCTCA (SEQ ID NO. 621) 

::::::::::::: Rv63T7 .seq :::::::::::: : 

TGCGCATGGCAGTTGTTGCCGGCTTGAGTCGCGTTAGCGCGGATTCCACCACATCCCTTGCGAAGTCGTGGGTGCAAT 
GATGTAGCGCTTCTCCCATCGAGATAGTGGAGCAACGCAATCCGTGCGTACGTTGGGTOGTACTCGAGTGCGCANCTT 
GGCGTTGACACCATCTTTGTCATTGCGGCGAAGTCGATCATCCGGTAAGCGCGCTTATCGACGCCGCCTCTGTGCCCG 
GTGGTAATCCGGCCATGCGCTTGCGTCCACCGCGACGTGCAGCGGGCGCACACCGACTTCTCCGGGTGACGGGTGATC 
TCGGCGAATCAGAACCTGGCGCGCGACACAGCGTCGTGGCTGTACTTGC g EQ |[=) NQ ^ 22 ) 



Clone Rv64 

:::::::::::: : Rv64 SP6 . seq : :::::::::::: 

TGGGTGATCAGATACTGGCTAGTTGGTCGGGTGGGGTGATCGAAGATCGCGGTGGCCGGCAGCGTTACTGCGGTGACG 
CTGTTAAGCGGTTACGTACTCCACGGCACTCAANGAATTANATCCCGAATCGGCAAACCCTGGCCAGCGTCGAGTCCG 
CAGCGCCGTCGCGCCCCCCACCGCTGCGGCAT<3CTCACATACCACCTCGATCGCTGCGGGAGTTGCTCGTCGGCCGAC 
CGACCX3GCCAGCCGGGCGGCAAACCGGAGGACCCAAGATTCAt»CACCACCATCGCTAGCCG<^TCTGGCCGGGCGTGG 

(SEQ ID NO. 623) 
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::::::::::::: Rv64T7 - seq: :::::::::::: 

tcgtagcggttgcgaccantccgcggacagctccgccacgcgacgggtcgggatcaccgcggtcaaaccaccgagcgg 
cgaggatctctggccgtcgacgtgaccgcgcac<;gccgcggtgatggccagtcccgaccgcc<;ttccacttggcgtac 
gcgctggatgtgttgtgccgcaacggaatcccacctcaattatgacctcgttgtgggcgagcgcggtatcgtacgccc 
gaccaggaatcgtcgatgctatctcacgtcaccgaaggcctctcccagcacaccgcatccagaacgtgcacacngtcg 
acatgtctcggcggatccgcctgcagaacgaacgccangtgcgctgtgcgacacgggtcgcgatcaccgctcgcacgc 
ggagatcggcacacgcgcagcgcatcgatcatt^atctctcgatgcggtctccaccaccgaacag 

(SEQ ID NO. 624) 

Clone Rv65 

::::::::::::: Rv65SP6. seq :::::::::::: : 

ATACTCAAGCTTCGCTGAGGTGGTGGGGCACGATCACGTCACCGCACCGCTGTCGGTGGCGCTGGATGCCGGCCGGAT 
CAACCACGCGTACCTGTTCTCTGGGCCGCGTGGCTGCGGAAAGACGTCGTCAGCGCGTATCCTGGCNCGGTCGTTGAA 
CTGTGCGCAGGGCCCTACCGCCAACCCGTGCGGGGTCTGCGAATCCTGCGTTTCGTTGGCGGCCAAGGCCCCCGGCAG 
CATCGACGTGGTAGAGCTGGATGCCGCCAGCCACGGCGGCGTGGACGAC^CCCGCGAGCTGGGGGACCGCGCGTTCTA 
TGCGCCGGTCCACTCACGGTACCGGGTATTTATCGTGGACGAGGGGCACATGGT |D NO 625) — ' 

::::::::::::: Rv65T7 . seq: :::::::::::: 

GCACTCACGCTGGTACAAGACCTTCACAAAATCTGT^AATCCTGACCCGATACTTGAACCTGGTCTCGTTCGGCAATAA 
CTCGTTCGGCGTGCAGGACGCGGCGCAAACGTACTTCGGCATCAACGCGTCCGACCTGAATTGGCAGCAAGCGGCGCT 
GCTGGCCGGCATGGTGCAATCGAGCAGCACGCTCAACCCGTACACCAACCCCGACGGCGCGCTGGCCCGGCGGAACGT 
GGTCCTCGACACCATGATCGAGAACCTTCCCGGGGAGGCGGAGGCGTTGCGTGCCGCCAAGGCGGATCCGCTGGGGGT 
ACTGCCGCAGCCCAATGAGTTGCCGCGCGGCTGCATCGCGGCCGGCGACCG ^ggQ |Q N Q. 626) 

Clone Rv66 

::::::::::::: Rv66SP6. seq ::::::::::::: 
ATACT.C&AGCTTGTATAAAAAGAT 

CGTGACCGTCTATTTGGGTGATCAGATACTGGGCTAGTTCGGTCGGGGTGGGGTGATCGAAGATCGCGGTGGCCGGCA 
GCGTTACTGCGGTGACGGCTGTTAAGCGGTTACGTACCTCCACGGCACTCAAGGAATTAAATCCCGTVATCGGCAT^ACG 
CCTGGCCAGCGTCGAATCCGGCAGCGCCGTCGCGCCCCAGCACCGCTGCGGCATGCTCACATACCACCTCCATCGCTG 
CGGCGAATTGCTCGTCGGCCGACCGACCGGCGAGCCGGGCGGCAAACCCGGAAGA (SEQ ID NO. 627) 

::::::::::::: Rv66T7 . seq ::::::::::::: 

CCTCATCATATGCCGATAGAGCTCTACATATTCAGGAGATCACCATGGCTCGTGCGGTCGGGATCGACTCGGGACCAC 
CAACTCCGTCGTCTCGGTTCTGGAANGTGGCGACCNGGTCGTCGTCGCCAACTCCGGAGGGCTCCAGGACCACCCGTC 
AATTGTCGCGTTCGCCCGCAACGGTGAGGTGCTGGTCNGCCAGCCCGCCAAGAACAGGCAGTGACCAACGTCGATCGC 
ACCGTGCGCTCGGTGAAGCGACCATGGGCAGCGACTGGTCCATAGAGATTGACGCAAGAAATACACGCCCGGAGATCT 
CGCCGCATTCTGATGAACTGAACGCGACCCGAGGCTACTCGGTGANGACATNACGACGCGTTATCACACCCCGCCTNC 
TTCAATGACCCCACGTCNGGCACCAAGGACCCGGCAATCGCGGCTCACTTGNGCGATNGTCNACAACCAACGCGNCGC 
CTGGCTACGGGCTCAACAAGGCANAAGACACAATCCGCTCTCGATTGGTG ( S EQ ID NO. 628) 

Clone Rv67 

::::::::::::: Rv67SP6. seq: :::::::::::: 

ATACTCAAGCTTATCGAGGCGGCGCATACCGAAGCGTGGGAAATCCAGACCGAATACCGCGACGTGCTGGACACTTTG 
GCCGGCGAGCTGCTGGAAAAGGAGACCCTGCACCGACCCGAGCTGG7VAAGCATCTTCGCTGACGTCGAAAAGCGGCCG 
CGGCTCACCATGTTCGACAACTTCGGTGGCCGGATCCCGTCGGACAAACCGCCCATCAAGACACCCGGCGAGCTCGCG 
ATCGAACGCGGCGAACCTTGGCCCCAGCCGGTCCCCGAGCCGGCGTTCAAGGCGGCGATTGCGCATGCTACCCAAGCC 
GCTGAGGCCGCCCGGTCCGACCCGGCCAAACCGGGGACGGCGCCAACGGTTCGCGGGGCGGCAGCACCGGTCCGGTGA 
CCGCAGTACGGTCCCCCCAGCCTGACTACCGTGCCCCGGCGGGCT (£EQ ID NO 629) 

::::::::::::: Rv67T7 .seq: :::::::::::: 

TGGCCGGGCTGGTAGCCCGCGTATGGCAAGGTTCCGCTCAATGTGGTTGTGATGCAGCAGGACTACGTTCGCCTCAAT 
CAGCTCAAACGTCACCCCCGTGGCGTGCTGCGCAGCATGAAGGTCGGCGCCCGCACGATGTGGGCGAAGGCAACAGGT 
AAGAACCTGGTCGGCATGGGTCGAGCCCTCATTGGGCCGTTGCGGATCGGGTTGCAGCGCGCCGGAGTGCCGGTCGAA 
CTGAACACCGCCTTCACCGATCTTTTCGTCGAAAATGGCGTCGTGTCCGGGGTATACGTCCGCGATTCCCACGAGGCG 
GAATCCGCTGAGCCGCAGCTGATCCGGGCTCGCCGCGGCGTGATCGTGGCCTGTGGTGGTTTCGAGCATAACGAGCAG 
ATGCGAAT (gEQ |Q 63Q) 
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Clone Rv68 

::::::::::::: Rv68SP6. seq: :::::::::::: 

GTCCAGTCAAGCATCGGTCCTCTCCGACTACGCCAAGANTGGCGACGTGTCAGTGCANACAGCGGANATCCTGGCGCC 
TATGCGTCGACGCTCACAAACNGCGGTGANCGCGTTCTGGTCGTGCACCATCGAGCCGTGCCAGCCCGGCCGCGTGCC 
GTCAGCCGCATCCACTGGATGCCTTCTCGGNGTTTCAATCANGTACANGCGACGTTCGCCACCATCGTGCCGGGGCAC 
GGTTAGCGAGAAACCGCCGACTTCACCGATTGCCTCGGTGATGCCGTCGAACAGATCGGGCCTATTGTCGACAGCCAG 
TGTGATNCGTATTTGCCGCCGTGCTCCTCGTCGCAACGATGCGAACACAGATCCGTGGNGGACGATAGCGGCTGACAA 
NGTGGGGGCAACACAATCACATGCCACATTTCTTCATTTCACGCCCACAACCCAGACTTC 

(SEQ ID NO. 631) 

::::::::::::: Rv68T7 .seq: :::::::::::: ' 

CACGCGGTCTGGCCCGATCCGAAGATCCCTTTGCCGGCGTGGCGGCTCTGCTCGGCGGTGTTGTACACTTCTCGAACA 

CCTCGGCACCGACACCACCACCGTNGCTTGAACACCGCCAACATCGGCAGCAGATCTTGATGGTCCTGGTGAATCCCA 

CGGTGACTTTGGAGTGGAAGGCGCCATACTGATCGCCGCGCCAGCACATGAGCTAGCGGCAGGAAAACCT^GCAGCCGC 

TCACCTTGCGCAGCAGCGTCNGGTGATATGCCTGGCGCCCTTAATCTCGTGAACCAGTTGGATTGGGTC7VACTGGCAG 

CCTTGGGTCTCCGGTGGTGCCGANGTGTANATAAGCTCCCGGGTCCGTCAACGTANTGCGCAGGCGGCGGTTACTCGG 

CGGGTCAACGAGCCCCGCTCGTGAGCKATCAGCCTTTGGACCGAACGGGATTCATACTCCGCAGGCGGCCCTCCGAAA 

TCGGCACATGTCCTTTGATCGTTCGCAACAN ^ SEQ |D NQ 

Clone Rv69 

:::::::::::: : Rv69T7D3 . seq: :::::::::::: 

GGCCATGTCACATCGGTGGTACAGGTAAACCGCGCCGTGTGCGCGGTCTCGGAGATCAGAACGTGGTCGCAGTTGAAC 
CGCGGGCTTTCAGCCAGTCGCGATAATCGGCGGAAGTCGGCGCCTGCCGCCCC7VACTAGCGCGACTCGCCACCTAGCA 
CACCGATGGCGAAGGCCATGTNTCCGGCCACGCCGCCGCGGTGCATCACCAAGTCATCGACTAGGAAGCTAAGCGACA 
NCTTGTGCAGGTGTTCGGGCAGTAGCTGCTCGGAAAATCGGCTGGAAACCGCATCAAATGGTCGGTCCAATCGAACCG 
GTTACCCGATCGTCACAAAAATCTCCGTCCT ^ggQ jq N q 533) 

Clone Rv6 

; Rv6S P 6 . s eq : :::::::::::: 
GGGTCTACAACCACCGGGTCTGACTTCTGGGCTTCCACCGCTCGCGCCGTCGCGACAAACAGCGCGGTCGAACCGACA 
CTCGTTGTGATGTCCCAGCTATCACCTCCGGTAGGCACCCAATCGACCCTACCCGGCTATCTCACCCCCGATCTCCAG 
GCTCCGCCGATCCATGCGCATCCCGGTCCGGATCCC (SEQ ID NO. 634) 

::::::::::::: Rv6T7 . seq ::::::::::::: 

CAGGCATGCAAGCTTGTCGTATTCCGTGGCACTGTCAGACATATGCGCCGCTCCTCCTCATCGCTGCGCTCGGCATCG 
TCGCCGGCGGTCATGGCGTCACCCTACCCAAGCCGAACGCG/^AACGAGAACGTGTTCCATTATTAGGGTGTGAGCACC 
AATACCAGATTGCTCACCAGGAACTCACGCAGCACCGGGACGGATGTCAGCCACCACGCCCATCTGGGGTGGTAGCGG 
GGAAATACGGCTAACGCGGCTCCGGTGCCGGCAGCCCAGCGCAGACCCTCGGCGGCGGACACGGCTAACAACGACGAC 
CCATAGTTGTTCTTTGCCGGATGGCCGTGTTTGCTGACATATCGGGCGCGGCGCCGGCGCCGCC 

(SEQ ID NO. 635) 

Clone Rv70 

:::::::::::: : Rv70SP6D2 . seq : :::::::::::: 

NCTACGCTGCTGAATGTTGTGCGCCGGAGGANCTCAAGACCCACGCGGTTGTACGCGGACNTGCGACATGTTCAACCG 

ccgga (SEQ ID NO. 636) 

::::::::::::: Rv70T7D3 . seq: :::::::::::: 

ctaaccaacaagccatggtggttggcgccgtcgagaggtcggcggtcgccacaacgggaagatcgccttgagcgtcgc 
tcgaccgccgcctcgagttgggtcataacgaagtactgatgccgatcatgtcgacgtgtccgtcgcatcagcgtgcag 
cggcgacccctcgacgagcctcggtgccgccgcggccagggcaccagctgttttagcgcattgtgctccgccggtaat 
aaaggangtcggtcgcctccgctgctgtggttgcggaataacatcttcccttcctgcaacaggatgagaatggtttta 

attgctc (SEQ ID NO. 637) 
Clone Rv71 

::::::::::::: Rv7lSP6.seq: :::::::::::: 

CTAAGCTTTCGGGTCCGCCGCCACTAGTACCGCGTTGCCGGCCCCGCCGACCTAGAATGTTOCGCCCATTGCCGTTTC 

ctcccgccgccgggtt (SEQ ID NO. 638) 
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::::::::::::: Rv7 1T7 . seq ::::::::::::: 

TCTGGTGCCGGGTGTGCCGACGGGTCCGTCCGCCTCTGCTTCAGTGATTCTGTGATGCGACCGGCAACGTCCTC<STTG 
TTCGGTGTCTATGTGGTCCGTCTCTCCTTGTTCCGCATACGATT (Q£Q |q jsjq q^9) 

Clone Rv72 

::::::::::::: Rv72SP6D2 . seq ::::::::::::: 

GCGATCGNTNACCACAAGGGCGC7^CCGTTCGCGCGTCGACTGAACGTGCTGCC<K:CTGGAG7^CTGGCGCTGCTGCC. 
ACCTGGTCGGCGCATCGGCACTTCGAGGACTGGATTTCGACGCGTGGCCCGACCTGANGTNGGCGGTGGACNNGTGTG 
CACCCGGTTGATTCCTCGGCCTTGCCGGGATGCCACCTGCGCCTGGTGGTCGAT (SEQ ID NO 640) 

::::::::::::: Rv72T7D3 . seq: :::::::::::: 

CGTGACCGGACGGGGTGCCGCGCGAACCGGTCTTGGCCAATTGCCGGGGACTGGGGCTGGAGTATAAAGCGGGCCTGT 

TGCCGGAAGATAAAGTCAAAGCGGTGACCGAGCTGAATCAACATGCGCCGCTGGCGATGGTCGGTGACGGTATTAACG 

ACCGCCAGCGATGAAAGCTGCCGCCATCGGGATTGCAATGGGTAGCGGCACAGACTGGCGCTGGAAACCGCCGACGCA 

CATTAACCATAACCACCTGCGCGGCTGGTGCAAATGAiT^ 

TCACTATTGCGCTGGG (SEQ ID* NO. 641) 

Clone Rv73 

::::::::::::: Rv7 3SP6.seq::::::::::::: 

ATACTCAAGCTTCTTACCCANAGCATGAACCCCGCCGTCCAATGCCGCCACCGTGGTGCTGTCGGCCGGCCGGGTGCG 
GGCAC7^ATCGCCGAGTTCGGCGAACAGATCCTCGAAGGTCTTCACGGCCAGCGATTGTTGCACGTGTCAGCCAGCCAA 
GTCACGGTGGTTTGACGCCACACGTTCGCCACCGCCGCGCCGCGCATTAGGGCATCCTAATATAGGTTAGGCTACCCT 
ANTTATTCCTGTGGTCNAAGGAGGCAGCCGAACGTGACCTTCCCGATGTGGTTCGCAGTTCCGCCGGAAGTGCCGTCA 
GCATGGCTGTCCACCGGCATGGGCCCCGGTCCGCTGCTGGCCGCGGCCAGGGCGTGGCACGCGCTGGCCGCGCAATAC 
ACCGAAATTGCAACGGAACTCGCAAGCGTGCTCGCTGCGGTGCAGGCAACTCGTGGCAGGGGCCCAGCGCCGACGGTT 
CGTCNTCCCCATCAACCGTTCCGTATTGGCTAACCACCTGCACGGTGGCACCGCACAACGCCGCCACAAACGCGCCCC 

ggtatac (SEQ ID NO. 642) 

::::::::::::: Rv73T7 . seq: :::::::::::: 

GGCCGAACTTAATCGGTTGTTGGCGGCTGCCGAGTTGGGTCACTCGGGGGGTGTGCACTGGCACATGGTGGGCCGGAT 
TCAACGCAACAAAGCCGGGTCGCTGGCTCGCTGGGCGCACACCGCTCACTCGGTGGACAGCTCGCGGTTGGTGACCGC 
GCTGGATCGGGCGGTTGTTGCGGCGCTGGCCGAACACCGTCGTGGCGAGCGGCTGCGGGTTTACGTCCAGGTCAGCCT 
CGACGGTGACGGATCCCGGGGCGGCGTCGACAGCACGACGCCCGGCGCCGTAGACCGGATTTGCGCGCAGGTGCAGGA 
GTCAGAGGGCCTCGT^ACTGGTCGGGTTGATGGGCATTCCGCCGCTGGATTGGGACCCGACGAAGCCTTTGACCGGCTG 
CAATCGGAGCACAACCGGGTGCGTGCGATGTTCCCGCACGCGATCGGTCTGTCGCGGGCATGTCCTVACAACTTG/^AAT 
CCCGTCAACATGGTCGAC (SEQ ID NO. 643) 

Clone Rv74 

:::::::::::: : Rv74SP6 . seq : :::::::::::: 

GCTTCCCCTGATACTCGACCAGCCCC^CTCGGGCCAATACGTGAATGTCCTAGGATTTTTCACCCGTTCACGGGCTAG 
TCGAGTAGTAGACGATTGATTAGCCTGAACGTACCTCCGACGGCCAGCTGACGAACGGGTTTGACGGA 

(SEQ ID NO. 644) 

::::::::::::: Rv74T7D3 . seq : :::::::::::: 

TCAGCTGTCTGTAGAAGGGCTGGCGATACTGTGCACTGTCTGATATCGCNNCGTNGTGGGACTATNCAGNCCATNANG 
ATGCGGTTCNGNNNNTGCAGAGNATCCTGGNACACATNCGGTTCACGTTAATCANCATCGCGANTTNCTNCGTNTTCG 
ATTANTTCTGCTAACGNNTCTNNNAGTGCCTGCGGGTCGACTCTAGAG (SEQ ID NO. 645) 

Clone Rv75 

:::::::::::: : Rv75SP6D2 . seq : :::::::::::: 

NCTCTGCCGGGCNAGAGCGCAGAGTCGGACGGCTTCGTCGATCGTGAAGCGACCNTGCGATGANCAGATATCGNTNAC 
ACTGCTCANAAACTTCGGATCATCGNTGATACACAGGCCAACGGGTAGCGGTTGTCCT^ACCGCTTCGTCAACGANATG 
GGATCGTGACGANCCTACGCTCGCAGGATATGTCGCNGACCNGNTCTAGANAN (SEQ ID NO. 646) 

:::::::::::: : Rv75T7D3 . seq : :::::::::::: 

CACTTCATGCTCGTGCGTTGGCNTCGATTTGCNCGAGNGGTTAGCTCCTCGAGTGNGTGACGTATCACTCCGGCNGAC 
TANCCGTATCNGCGTCCCGCACCGGTCAACTGGTCTAGCCACACGGGGGAGAATNCNCGACCGGNGCTATCGACCNAT 
CACGGCTTGTCGNNAAGATAGNCAGCC ( S EQ ID NO 647) 
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Clone Rv76 

::::::::::::: Rv7 6SP6.seq: :::::::::::: 

ATACTCAAGCTTGCC7\ACCGCCACCCTGCATCCGGGGGGCGAGCACTGCTCCGCCGACCAGTACGAACCAACCTGCGG 
TGCCCAGGCCATTGACAATGTGCTGGTCGGCGCCCGCGAGTTCTAGCACAGCAACGCCGCGGCCACCACAGGGGCG 

(SEQ ID NO. 648) 

:::::::::::: :Rv76T7.seq: :::::::::::: 

CGGTCGGTGTGCTTGGCGGCGTCGGTATCAACACCGCCCACGAAATGGG<5CACAAGAAGGATTCGCTGGAGCGGTGGC 
TGTCCAAGATCACCCTCGCCCAGACCTGCTACGGGCACTTCTACATCGAGCACAACCGTGGCCATCACGTCCGGGTGT 
CCACACCGGAAGACCCGGCGTCGGCGCGGTTCGGCAAAACTTTGTGGGATTTCCCGCCCCCCC ( SEQ jp N q 64 gj 

Clone Rv77 

::::::::::::: Rv77SP6 . seq :::::::::::: : 

AATACTCAAGCTTCGCGGAGGTGGTGGGGCAGGAGCACGTCACCGCGCCGCTGTCGGTGGCGCTGGATGCCGGCCGGA 
TCAACCACGCGTACCTGTTCTCTGGGCCGCGTGGCTGCGGAAAGACGTCGTCAGCGCGTATCCTGGCGCGGTCGTTGA 
ACTGTGCGCAGGGCCCTACCGCC^CCCGTGCGGGGTCTGCGAATCCTGCGTT^ 

GCATCGACGTGGTAGAGCTGGATGCCGCCAGCCACGGCGGCGTGGAGCAACCCCGCGAGCTGCGGGACCGCCC 

(SEQ ID NO. 650) 

:::::::::::: :Rv77T7.seq: :::::::::::: 

GATGGCACTCACGCTGGACAAGACCTTCACAAAATCTGAAATCCTGACCCGATACTTGAACCTGGTCTCGTTCGGCAA 
TAACTCGTTCGGCGTGCAGGACGCGGCGCAAACGTACTTCGGCATCAACGCGTCCGACCTGAAATTGGCAGCAAACCG 
GCGCTGCTGGGCCGGGCATGGTGCAATCCGAACAAGCACGCTCAACCCGTACACCAACCCCGAAGGGCCGCTGGCCCG 
GCGGAACCTTGTCCTCCA (SEQ ID NO. 651) 

Clone Rv78 

::::::::::::: Rv78SP6. seq: ::::::::::: : 

AACAGCTATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTCTGGGCGTCGTGGTGCCC 
GGCCTGCCGGTGCAGGAACTGGATTTTACTGCCATCTCTCGCGACCCTGAGGTGGTCCAGGCTTACAACACCGACCCA 
CTCGTGCACCACGGACGGGTTCCGGCCGGGATTGGCCGCGCGCTGCTGCANGTGGGCGAGACCATGCCGCGGCGANCA 
CCGGCATTGACCGCGCCGCTGCTAGTGCTGCACGGCACCGATGACCGGCTGATCCCCATCGAAGGCAGCCGTCGCCTG 
GTCNAATGTNTNGGATCNGCCGACGTGCANCTGAANGT^NTATCCCCGGCTGTNCCACNAGGTGTTCAACGAACCGGAN 

CGCAACCAAGTG (SEQ ID NO. 652) 

::::::::::::: Rv7 8T7 .seq: :::::::::::: 

CAAGGCATACGCCAAGACCCAAGGGATCGCAGTCACCTCCGTCAACGGCCTGGTCGCCGGCCACGGGTCCGTGCAGGA 
GACGTGGCTGGCCATGCAAAGCGCCGCCGCCTTATCAGGAACGCCCCGGCTTGTCGGCTTTTCCTGCATCGACACATT 
TCCGGAGGTGTTGTGGTTGGCGCANCGCGCGAGACAGGCCTGGGATGGCGTGCGCATCGTCATCGGGAATGCGATGGC 
AACACTGAACTACGAGCGCATCCTGCGCCAGCATGACTGTTTCGACTACGTCGTCGTTGGCGACGGGGANGTAGCGTT 
CACCAAGCTGGCCTTGGCCCTGGCGAATGACCTGCGGTTGACGACTCCCGGGACTAACCCGCCGTANTGAGCAAGGAC 
AGATTCTGCGCACACCCTCCTCGCTGGTCGACCTTGACA (SEQ ID NO. 653) 

Clone Rv79 

::::::::::::: Rv79SP6.seq: :::::::::::: 

AACAGCTATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTGCCGGTGATCTGGGTGGC 
CAACTCGGCGGGCACCATCTCCATCACGACNGCAAACGCTCCGGCTTCGGCGACAGCGATCGCGTCTGCGATNGTTTG 
TTCGGCGGCGTCTCCGCGGCCCTGCACCCGGAAGCCGCCCAAGGTGTTGACNCTTTGCGGGGTGAAGCCGATGTGTGC 
CATCACCGGGATNCCCGCCGCGGTCAGACANGCGATTTGCTCGGCCACCCGCTCACCGCCCTCGANCTTGACNGCATG 
TGCGCCGCCGTCCTTGAAGAAACCGGTGGCGGNGGCAACCC (SEQ ID NO. 654) 

:::::::::::: : Rv79T7 . seq : :::::::::::: 

CGTTGAGATCCAGCTGCGCACTGTGCAGCGCCTCGGTGGTCTGCTCGGCCTGCCGGGATAACTCGTTGAGCTTGGCCA 
GCGCGTCGTCGGCCGGATCAGCCAGCACATTCGCGGCCAGGACGCCGGAGGAGACGGTGAAGCTCGCAAAGAAACCTA 
TGGCGGACCGCATGATTACACGCGCGATCAACCACCTCTGGTCGAGCCTCAAAATTTGCTTCCTTAAACGGGCCATCG 
ACGGATGACGTCGAGCTGGTTTAGGTCTCAAACAGGTTACGAAACGATCTCGGAATTGTCCAAAAGGGGAAGTTAAGA 
AAATGGATAGATTTCTACCATTTCGCTGTGGACGATCGTACTTCTGCTATAGGGCTCCAGGGGCATCGACACGCAACG 
ACCTTACGCGACACCGGATCCGCGCTGGCGGCGGAACGGCACCANGCGCAACCGAAGGGCCAATCCGACATCGG 

(SEQ ID NO. 655) 
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Clone Rv7 

::::::::::::: Rv7SP6. seq: :::::::::::: 

ATACTCAAGCTTATCTAGGCGCCAGCTTGATTGGTCTGGTTGCATTGGCCAGCTGCGCGAGCCTGGCTCACTTCAACT 
ACAACAACCGCAAACAATTGCCGCCTTCGGATCCGAGTTCGGTTGGGTACGGGGCAATGGANCACCATTTCTCGGTGA 
ATCAGACTATTCCTGAGTACTTGATCATCCACTCTGCACACGACCTGCGAACCCCGCGCGGCCTTGCCGACCTGGAGC 
AGCTGGCGC7UVCGTGTGAGCCANATCCCAGGCGTTGCCATGGTTCGCGGTGTGACCCGGCCAAACGGGGAAACCCTTG 
AACAGGCCCGGGCGACATACCAAGCCGGCCAAGTTGGC^ACCGGCTGGGCGGCGC<;TCGCGAATGATCGATGAGCGCA 
CCGGCGACCTGAATCGGCTGGCATCGGGTGCC^CCTGTTGGCCGACAATCTCGGTGACTTCGCGGTCAAGTCAGCCG 
GGCCGTTGCGGGTGTCCGCAGCCTTGTCCAGCCCCTCGCTTACTCCA (SEQ ID NO 656) 

::::::::::::: Rv7T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTTTTGAGCGTCGCGCGGGGCAGCTTCGCCGGCAATTCTACTAGCGAGAAGTCTGGCCCGATACG 

GATCTGACCGAAGTCGCTGCGGTGCAGCCCACCCTCATTGGCGATGGCGCCGACGATGGCGCCTGGACC^ATCTTGTG 

CCGCTTGCCGACGGCGACGCGGTAGGTGGTCAAGTCCGGTCTACGCTTGGGCCTTTG.CGGACGGTCCCGACGCTGGTC 

GCGGTTGCGCCGCGAAAGCGGCGGGTCGGGTGCCATCAGGAATGCCTCACCGCCGCGGCACTGCACGGCCAGTGCCCG 

CGGCGATTCAGCC^TCGGGAC^T<^TGCT 

CCCACGCATGGTG (S£Q |D NQ 657) 

Clone. Rv80 

::::::::::::: Rv80SP6.seq: :::::::::::: 

AACAGCTATGAC CAT GATTAC G C CAAGCTATTTAG GT GACACTATAGAATACTCAAGCTTGTAGAAAAAGATCGGTGA 
GCGCATCGATTCGCTCCGCCGGGTTTGCCGCTGCGGCGGCGGAGCTGCCGTGACCGTCTATTTGGGTGATCAGATACT 
GGGCTAGTTCGGTCGGGGTGGGGTGATCGAAGATCGCGGTGGCCGGCAGCGTTACTGCGGTGACAGCTGTTAAGCGGT 
TACGTATCTCCACGGCACTCAAGGAATTAAATCCCGAATCGGCAAACGCCTGGCCAGCGTCNAGTCCGGCAGCGCCGT 
CNCGCCCCAGCACCGCTGCGGCATGCTCACATACCACCTCGATCGCTGCGGCGANTTGCTCGTCNGCCGACCGACCGG 
CC^CCG^GCC^CA^CCCNG^GACC^ (SEQ ID NO. 658) 

::::::::::::: Rv80T7 .seq: ::::::::::: : 

CCTTCTTGACACCCACCTCGCCATCGACCTTGAGCACTCCGTCGTAGTTGGTGAACATGTGACCGGCGATCGGGCGGG 
TGAACGCGTACTGGGTGTCGGTGTCGACGTTCATCTTCACCACGCCGTAGCGCAGCGCCTCCTCGATCTCCGACTTAA 
GCGAACCCGAGCCGCCGTGGAACACGAAATCNAACGGCTTGGCGTCNGCCGGCAGTCCGAGCTTGGCCGCCGCCACCT 
GTTGCCCTTGCGCAAGGATGTCNGGGCGAANCTTGACGTTGCCGGGCTTGTANACGCCATGCACGTTGCCGAACGTCN 
CGGCCAGCANGTATTTGCCGTGCTCACCGGCGCCCANCGCCTCGATGGTTTTCTCGAAGTCCTCCGGGCTGGTGTACA 
GCTTCTCGTTGATCTCGTTCGCCACGCCGTCCTCTTCGCCGCCGACG (SEQ jq fsjQ 659) 



Clone Rv81 

::::::::::::: Rv81SP6. seq: :::::::::::: 

AACAGCTATGAC CATGATTACGCCAAGCTATTTAGGTGACACTATAGAAT ACT CAAGCTTGGAAAGGAGATCCCCGGG 
AACCTGGTGGCAACCCCGCCATTGGGGTTGTTGGGATTGCCGATCAGCGTGAANGAAAGCTCGTCTGGAGACAGCGGG 
TCGGCCGAAGCCGCAAGATTGGCCATCACTAGTGACGANATCGTGGCGCTCTGCGAGTANCCNAAGACAGTGACGTTG 
TTNCCGGCGGCAATTTGCTGCCGAATCGCACTTTCGAGAATGACNGCACCCTGCGCCACCCANGAATCNAAAGTGAGG 
TTCTTGATCACGACCACCGGGTNGAGCCCTTGGGGCGTGAAGANCGCCTGCGCNATAACACCCGGGACGCTGCCACTC 
ATGTNCAGCGCGTTCGCGANCTCNACATATCT (SEQ ID NO. 660) 

::;:::::::::: Rv81T7 . seq: :::::::::::: 

TCCTGGTGATCGANGGCCGCGGTTCCGGCCGAAAATCCGGTTCGGGTTCGGGTCGCGGTTCCAACTTGANCGCGGTCC 
GCAGCTGATTCACCGTGGCAACGCCGGCCAACTGCGC7VTAATGCGCATCCGAACCCTCACCCGCCCGCCCCGCGATCA 
CCCCAACCTGATCCAACGACT^CCGCCCCTCCCGCATACCCCGGGCGCAGCGCGGAAACTCCGGCAACCGCCGCGCCA 
CCGTGGCGATCGTGTGGGCGTTGCCTGACGAACANCCCATCTTCCAGGCCACCAACCCCGCCACCGACCGCGCCCCCG 
TCACACCCCACAACCCGTCGCGATCCAGCTCAGCCACGATCTCCACAATGCGCCCATCAATCGCATTGCGCTGAACGG 
GCAACTCCGCCAACTCCTCCAA (SEQ ID NO. 661) 



Clone Rv82 

::::::::::::: Rv82SP6. seq: :::::::::::: 

aacagctatgac c atgattac gc c aag ctatttaggt gac actatagaatac tcaagatctggtacccatcggtgat a 
cattgaggctgttccctgggggtcgttaccttccacgagcaaaacacgtagccccttcagagccagatcctgagcaag 
atgaacagaaactgaggttttgtaaacgccacctttatx;ggcagcaaccccgatcacc<;gtggaaataggtcttcagc 
acgtcgcaatcgcgtaccaaacacatcacgcatatgattaatttgttc7vattgtataaccaacacgttgctcaaccgg 
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TCCTCGAATTTCCATATCCGGGTGCGGTAGTCGCCCTGCTTTCTCGGCATCTCTGATAGCCTGAGAAGAAACCCCAAC 
TAAATCCGCTGCTTCACCTATTCTCCAGCGCCGGGTTATTTTCCTCGCTTCCGGGCTGTCATCATTAAACTGTGCAA 

(SEQ ID NO. 662) 

Clone Rv83 

::::::::::::: Rv83SP6. seq: :::::::::::: 

AACAGCTATGACCAT GATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTANCGCCACCTC C CGGGCG 
GAACTCCACGGCGTGGATNAAGGTACCGGCCGGGATGTTGCGCAATGGCAGGTTGTTGCCCGGCTTGANGTCCGCGTT 
AGCGCCGGATTCCACCACATCCCCTTGCGAAANTCCGTTGGGTNCNATGATGTNNCGCTTCTCCCCNTCNANAT7VATG 
GANCAACGCNATCCGTGCGGTACGGTTCGGGTCNTACTCCATGTNCGCGACCTTGGCGTTGANACCATCTTTGTCATT 
GCGGCGAAAGTCNATCATCCGGTNAGCNCGCNTATGANCGCCGCCTTTGTGCCGGGTGGTAATCCGGCCATGCGCNTT 
GCGTCCACCGCGAACGTGCAACGGGGGCNCCAACGANTTCTCCNGGGTTGAACCGGTNATCT (£EQ jq qq^ 

::::::::::::: Rv8 3T7 .seq::::::::::::: 

TGTGTGTGGTGGTAACCCATGTGAGCAGTGTGCCAAACCGGGGCAGCCAGCTCCCAATTGACGTGAGCCCGCTCACTT 
GCTGGGTAAGCGTCG (SEQ |Q ^ ^ 

Clone Rv84 

::::::::::::: Rv84SP6 . seq :::::::::::: : 

AACAGCTATGACCATGATTACGCCAAGCTATTTAGGTGACACTATANAATACTCAAGCTTGCGGGTNATNGCCTTGGT 
CAACGGCACCGTGATCGGATCNGGGTCTACCGCACACATNGACTGGAGCTTCGGCGAANTCATCGCCTATGCCTCGCG 
GGGGGTGACGCTGANCCCNGGTGACNTGTTCNGCTCNGGCACGGTGCCCACCTGCACGCTCNTCNAACACCTCANGCC 
ACCGGAATCATTCCCNGGCTGGCTGCACGANAGCGANNTTGTCNCCCTCCAAGTCTAAAGGCTGGGCGANANAAGCAN 
AACGTCCCGACNAACGGCACTCCTTTTCCNTTTGCTCTTC (SEQ ID NO. 665) 

::::::: : : : : : : Rv84T7 . seq: : ::::::::::: 
GA^^TCATTGATGGTTT 

ACCAATCAGCCCGGCAACGAGGGATTCCGTCATTATCAGCCAAAATAACTGCTCTCGGGT 

TATGGCGAAAAACGGTCGCCGTTGCACGACATTAAATGTCACGGTATTGTAGATTAAAAAGATACCCACCAACAANGC 
AATCAAACTGAGAGCGGTTAAATTGACCGTAAAAGCGTCCGTCATCTGTTTGACNGTGTCCCGTTGGGTATCCGACGT 
TTCCATACGCACACCGGCCGGCAGTCTTTGTTGGATGCGTNTTGCAATGGCCTCATCTTTGATGATCAAATCGATGTN 
GCT CAGT CTT C C G GGCATAT GGAACAACT CTTGG GCC GT GGAAAT AT C AGCAATGATA ( S EQ jq N q gggj 

Clone Rv8 5 

::::::::::::: Rv85SP6. seq: :::::::::::: 

CTTTCGCCCAGGCCGGCGCGGATGTCCTCATCGCTTCACGAACATCATCCGAGCTTGACGCTGTCGCCGAACAGATCC 
GCGCTGCCGGCCGCCGCGCCCACACCGTTGCCGCCGATCTGGCCCATCCCGAGGTGACCGCGCAGCTGGCTGGTCAGG 
CCGTCGGAGCTTTCGGGAAGCTCGACATCGTCGTCAACAACGTTGGCGGCACCATGCCCAACACGCTGCTAAGCACCT 
CGACCAANGACCTCGCGGACGCCTTCGCCTTCAACGTGGGCACCGCCCACGCGCTGACCGTCGCGGCGGTGCGGTTGA 
TGCTGGAACACTCCGGCGGCGGCAGCGTGATCAACATCAGCTCCACCATGGGCCGGCTGGCGGCGCGGGGTTTC 

(SEQ ID NO. 667) 

::::::::::::: Rv85T7 . seq: ::::::::::: : ■■- 

TGTGGGCTCCGATCCGGCGCGCATGGCATCGACGGCGACGCCGATCGATGACGGCCAGGCTTACGAGCTTGAGGGTGT 

GAAGTTGTGGACCACCAACGGTGTGGTAGCGGACCTGCTAGTGGTTATGGCGCGGGTACCGCGCAGTGAAGGGCNCCG 

AGGGGGAATCANCGCCTTTGTCGTCGAGGCTGATTCGCCCGGGATCACCGTGGAGCGGCGCAACAAGTTCATGGGACT 

GCGTGGCATCGAAAACGGCGTGACCCGGCTTCNTCGCGTCAGGGTGCCCAAAGACAACTTGATCGCANGGAAGCGACG 

GTCTGAAGATCGCGCTGACCACACTCAACGCCGGACGGCTGTCCCTACCGGCGATCCAACCGGAGT (SEQ ID NO 66J 

Clone Rv86 

::::::::::::: Rv86SP6. seq: :::::::::::: 

GAGCTGGCCGAGCTGGACCGGTTCACCGCGGAACTACCGTTCTCGCTCGACGACTTTCAGCAGCGGGCTTGCAGCGCG 
CTGG7VACGCGGCCACGGTGTGCTGGTGTGCGCGCCGACCGGCGCTGGCAAGACAGTGGTCGGCGAGTTCGCCGTGCAC 
CTGGCGCTGGCGGCCGGCAGTAAATGTTTCTACACCACGCCGCTGAAAGCCCTGAGCAACCAAAAGCACACCGATCTC 
ACAGCACGCTACGGCCGTGACCAGATCTGGCTGCTGACCGGTGACCTGTCNGTCAACGGCAACCGCCGGTGGTGGTGA 
TGACCACCGAAATGCTGCGCAACATGCTCTAC b 

(S£ 0 ID NO. 669) 
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::::::::::::: Rv8 6T7.seq: :::::::::::: 

GATCTCTGGATCGGCGGGGCTCTCCGGGCCGGCCTCGGCGACCTCAGC<5GGCCGCGCCTTCCGGCCGAACCATTCCCT 
AGCCATAGATGACCGCACCTCGATGCACGGTTTGGCGGCAACGCGGCAAGGCGTCNGTCGGGCCCAGCCGCGGCAATG 
CGGGTACCCGGGAGCGCGGGTCNGTANACCANCGCTGGACTGCGTCGCGCGGTGCGTCNACNTCAAAGTCCCCGGCGT 
CCCATATCGCGTATGACGCGGGCGCGCCCGGCACCANGGGTGCCGATCCGGCCGTCTCGAACACCACCGGCCCGCCAG 
CCGCCGCGGGTCCGGCAGCNAACCCGCCCGCGCCGATACCCGCTGCCCGCGTGCGTGATTGACCCCCGCGCGCACGCT 
GGCCANGGATCAAAGCCCGTG (SEQ ID NO 670) 



Clone Rv87 

::::::::::::: Rv87SP6. seq: :::::::::::: 

GGACGCGTAGCCCGCCAGGCCGGTCAGGGTGCCCTTCCAGTCCACGCCGCTGTGGTCGGCGAACCGCTTATCTTCAAT 

CGAGACGATCGCCAGCTTCATCGTGTTGGCGATCTTGTCCGAGGGCACCTCGAACCGGCGCTGCGAGTNCAGCCACGC 

GATCGTGTTGCCCTTCGCGTCGACCATCGTCGATACCGCAGGCACTTGCCCCTCGAGCAGCTGGGCCGAGCCGTTGGC 

AACGACCTCAGANGCACGATTGGACATGAGCCCTAGCCCGCCTGCGAACGGGAACGTCAGC^ 

GGCCTVACAGAC^GCACCCAGCCAGCTTC^GAACGGTGA 

GACCTCCTGTCACTCCACGTGCCGCTCGGTCCAATAGAATCTTTCCGCGGGCGGGTGAATCTCTGCNGGATCGGGGCN 

GGCGC (SEQ ID NO. 671) 

::::::::::::: Rv87T7 . seq: :::::::::::: 

GCTCGTTGCCGGCGGCGATCTCGTCGAGCTCGTCTTCCATCGCCGCGGTGAAGTCGTAGTCGACGAGCCGACCGAAAT 
GCTGCTCGAGCAGACCGGTTACCGCGAACGCCACCCATGACGGCACCAGTGCACTGCCCTTCTTGTGCAGGTNGCCGC 
GATCCTGGATGGTCTTGATGATCGACGANTAGGTCGACGGGCGGCCGATGCCCAGCTCCTCGAGCGCTTTGACCAGCG 
ACGCCTCI-IGTGTNNCGGGCCGGCGGGTTGGTGGCATGGCCGTCTGGGGTCAACTCGACNATGTCCAACCGTTGACCCG 
GGGTCAGATGGGGCAGTCGCCGCTCGGCATCGTCAGCCTCGCCGC (SEQ /Q 

Clone Rv88 

::::::::::::: Rv88SP6. seq :::::::::::: : 

GTCTTTCGATGGCTGCTTCTTCGGCGCTGACGCTGGCGATCTATCACCCCCAGCAGTTCGTCTACGCGGGAGCGATGT 
CGGGCCTGTTGGACCCCTCCCAGGCGATGGGTCCCACCCTGATCGGCCTGGCGATGGGTGACGCTGGCGCCTACAAGG 
CCTCCGACATGTGGGGCCCGAAGGAGGACCCGGCGTGGCAGCGCAACGACCCGCTGTTGAACGTCNGGAANCTGATCG 
CCAACNACACCCNCGTCTGGGTGTACTGCGGCAACNGCAAGCCGTCGGATCTGGGTGGCAACAACCTGCCGGCCAAGT 
TCCTCGAGGGCTTCGTGCGGACCATCAACATCAAGTTCCAAGACGCCTACAACGCCNGTGGCGGCCACAACCGCGTGT 
TCGACTTCCCGG (SEQ |p N q 6?3) 

::::::::::::: Rv88T7 . seq: :::::::::::: 

GCCAGGTCGAGGTCCCATGCGCGTGGGCCATTGATGCTGATCGCCAGGACGTCAAANATTTGGTCCGGCGTCAGCTGG 
GCGAAAAACGTGGGCCCCAGGACTTGCCCGGAGCTGCCCGGGTTCCCGTCGCGCAGCTCGGCGGCCCCGGTCAGAAAN 
AAATTGCGCCAGGTCGCACACTCCGCGCCGTANGCCAGCTGCTCCAGGGTGTCGGCATAGAGCCCGCGGGCCGCAGCG 
TGCTCGCTGTCGGCGAACACCGCATGGTCGAGAAGCGTTGCCGCCCAACGGAAATCACCTGCGTCNAANGCTTCGCGG 
GCCAACTCCAGCACTCGGTCGATG (SEQ |Q NQ ^ 



Clone Rv89 

::::::::::::: Rv8 9SP6 . seq : :::::::::::: 

NAAACGTTCCGGCTTNGGTGCCGGGCGCTTATTTGCGTCTCTGGGATCACNCTCAGTCGCCGGCGGCTGCCGTTGGGC 
TATNANTTGCACCGANCCGGAAAATCCGCACNANAACTGCNAGTAGCGGCCTGCAGAANTGCATCCTCGGCGAANCNG 
ACTACCGGTGGACANCNACAAGCGCCGCCGAACAACGCACTGGCCCGAGGGATNGGCGTCTATCGGCCCGGCCCGTCG 
AACTNGGAACAGACNGTGCGGTTCTACCGTGATCTGGTGGGAATGCTCNACCANACCTTCCCNANNGCTACGGAACNA 
CGGCGCGATATTCNGCCNTCCCT^NCTCGAGCCTGACNCTNGATATCGTCGANNCTCACCATCNCGATCNGCTGTGCCG 
GTNTTGCTCGGACTN (SEQ ID NO. 675) 

::::::::::::: Rv8 9T7 . seq ::::::::::::: 

CGAACGACGAACNCCNCAAGCCATGGTGGTTGGCGCCGTCAAAAGGTCCGCGGTCGCCACTACTGGAAAATCGCCTTG 
AGCGTCNCTCGACCNCCGCCTCGAGTTGGGTCNTAACGAAATACCTGATGCCGATCANGTCNACGTCTCCGTCGCNNC 
AACGTGCAGCGGCGACCCACTCTACNANGTCTCGGTNCCGCCNCGGCCAGNGCACCACCAGTGACNAATCCNTGCGCC 
NTCGGGCCNAGCANTCCCGGTGCNACCGNGGTGGGTCCGGCGATGGTNGGGTGTNCTCNNTACNGGAACGCCAGCGCN 
ATCANCATCGGCANACTCNCGTCGATGTGCCGCGGCGCAACCATCCCCCACAATGATCNGGTGCGTCTGATCAGGCN 

(SEQ ID NO. 676) 



• 
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Clone Rv8 

:::::::::::: : Rv8SP6D. seq: :::::::::::: 

TTAGGCGTGACGGCCACCGGGGCCACTCCGCACAATCTGTACCCGACCAAGATCTACACCATCGAATACGACGGCGTC 
GCCGACTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGC ^g^Q jq qjj^ 

::::::::::::: Rv8T7D4 . seq: :::::::::::: 

CGTCACCCCGATGCGCCCAGATCGGGGCTTCGCAGATAAAGCACGAACTGGCGGGCAAAACGTCGATCTCGGAGCCGG 
AAGGGCAATCAGCCGACCGTCGACGAACGACACCGGCGAGACCACTTAGGCAGTGACGGCCT ^g £ Q |p N q 678) 

Clone Rv90 

:::::::::::: : Rv90SP6 . seq: :::::::::::: 

CTTTTCNCGATGTCTCATGATNCCNANGGAGAACNNTGCNANCNCNGCCGCTGACNTNGCNCACCGCTNTGGCNGNGG 
TGACATTGGTGGTGGTTGCGGGCTGCNACGCCCGACTCGANGCCGANCCATNTNTTGCGGCCGACCGCNTNTCGTCTC 
NACCGCANNCCCNATCTCNGCCGCNCCCGGTGGANCTACNGCTNCTTCGCCATCTCTCGCCNATGGCTCCNCCGNNTC 
GCNCAACGTNTGGTTTGGTNANCTGCCTACCTGGTCNT (5£Q |Q jsJQ. 679) 

::::::::::::: Rv90T7 .seq::::::::::::: 

GCTGCGCCAGTCGTTCGGTGCGGTCATGCCGTTGGACCNACCATCGGAGTTAGTTGCCGAACCGCGGACCACCGCAAG 
CACCCGGTCCTGGTCGCGCACCGCGTCGGCCAACCGCTTGAGCACCACCACGCCGCAGCCCTCGCCGCGCACGAATCC 
ATCCGCGTTGGCGTCNAANCTGTNGCATCGGTCGGTCGGTGACAGCGCCGACCACTTGGACAGCGCGATGGCGGTGAA 
CGGTNANTAGGTGACCTGCCNCCNCGCCCGCCAATGCCCACCTCCGCTTCACNCATGCGAATGGTCTGACACGCCNAG 
TGAATTGCCACCAGCGACAAC7\AAAATCGGTATCTNCNGCGACGGCGGACACGCNATCCCNACTGATACTCGATCCGC 
CCCACCGCTTGNANCTCCGGGTTCCNGTGCTCATGTACCNTCATGTCGGTCTGCGCNCGATATTGACGATC<3TGTTTC 
CCACGANNANAGANCCTCATCACGCCGGTTCGAGTGCCG /oc .^ . 

(SEQ ID NO. 680) 

Clone Rv91 

::::::::::::: Rv91SP6 . seq: :::::::::::: 

CTGTGTGCGGNCGGCGCGATATCGGCCTTTTTACTAACCGAACCCGATGTGGGCTCCGATCCGGCGCGCATGGCATCT 
ACNGCGACGCCGATCGATGACGGCCAGGCTTACGAGCTTGAGGGTGTGAANTTGTGGACCNCCAACGGTGTGGTAGCG 
GACCTGCTANTGGTTATGGCGCGGGTACCGCGCAGTGAANGGCACCGAGGGGGAATCANCGCCTTTGTCGTCTANGCT 
GATTCTCCCGGGATCACCNTGGAGCGCNCCNCNANTTCATGGGACTGCGTGGCATCCAANACGGCGTGACCGGCTTCA 
TCCNTCNGGGTGCCCAAAGACAACTTGATCNGCNNGGAAGCGACGTCTGAANATCGCGCTGATCNCACTCAACGCCGG 
ACGCT GTCCTACCGGCGATCGCACCGGANTTGCCAANCCGCGCTNANNATNCGCGNGAATGNCCGTCCACNANTGCAT 

GG (SEQ ID NO. 681) 

:::::::::::: :Rv91T7 . seq: :::::::::::: 

TGGGGTGCCGGGCGCCGAGTTGCGTCCCTGGGATCACGCAGAGTCGCCGGCGGCTGCCGTTGGGCTATGAATTGCACC 
GAGCCGGAAAATCCGCANCAAAACTGCGAGTAGCGGCCTGCAGAAGTGCANCCTCGGCGAAACGGAGTACGGTGGACA 
ACGAAAAGCGCCGCCGAACNACGCACTGGCCCGAGGGATTGGCGTCAATCGGCCCCGCCCGTCG7VACTTGGAAGANAC 
ANTGCGGTTCTACCGTGATCTGGTGGGAATGCTCCAACNNACCTTGNCGGAAAGCTACGGAAGCNACGGCGCGATNTT 
CGGCCTTCCCAGCTCGACCTGACGCTGGAAATCG (g£Q jq nq 

Clone Rv92 

:::::::::::: : Rv92SP6 . seq: :::::::::::: 

NGGCNGGGAAGTTAATGCCCTACTGGTTCNATGCTCNCACNTCNCCNGTGACNNCCTGCNCCGACCCCCCGAGGTCCT 
GN CCGTNACCACCGAN CN GGCGATCCGGGACTCTN GTACGCATCCAACANN GANCAACGTGCACGGGCGGAGTN GTN C 
CGCCACTTCGNCNATGACGGGGTCGATCCNTTCGACGTCCGTCGCCGCGTCGGTCGAGTGGGGGTCACNCTCCNNGTA 
CTCGACCNC^CNGACGAGAGGACTCGANCCCATCTACGTGTGGACGAAACANATCTTCTGTCCNAOGACTACACCACC 
ACCCAGGCCATCGCCGNCGCCCGCGANGCCCCTTCGACGCCNTACTGGTCCNGNGGNGGCGCTCTCCGGTTGTCTNNC 
NCNTGNCGTGTTCCTTCACNCACTGCCCNACATCGANCCCGAGCNATNCNANGTCCGTCAATC (5£Q |Q jsJQ 683) 

::::::::::::: Rv92T7 . seq ::::::::::::: 

ggacactgttcgcgtgcccctcgtcaaagccggagtggtcgtgctgcgccggacccgacccgaccttcagcgggggtt 
cacagctccgtgggtgccgttacttccgatcgccgcagtgtgcgcgtgcctgtggctgatgctgaacctcaccgcgtt 
gacttggatccggttc<5ggatctggctggtggccggaaccgcgatttatgtcngctacgggcgccggcactc<5gcgca 
tggccttcggcaagcncnananaacgcgacccg<;aggtgttgaactagcttcgccgcgtatttacaaattgcnttata 
tgtctacacataagacgcaaactgctctattgtcaantgccancgtggtgtggcncatgaagatgtttgg 



(SEQ ID NO. 684) 
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Clone Rv94 

::::::::::::: Rv94SP6 . seq: :::::::::::: 

TCCTTCTCGGTATCGGTTTGGGCTGTCACCTUvJCAGTTGGTAGTTCTTCACGTNCTGTTGTTCGAGCGTCNAGCCGTCG 

CGCGTGTCNANGTCNCCGGACGCGTATCCCGCCAGGCCGGTCANGGTGCCCTTCCANTCCAGGCCGCTGTGGTCGGCG 

AACGCTNATCTTCAATCGAGACCATCGCCAGCTTCATCNTGTTGGCGATCTTGTCNNACGGCACCTCNAACCGGCGCT 

NCTAGTACNCCACN CNATCNTGTTNCCTTCNCGTCNACATCCTCGATNCCNCNTGCACTTTCCCTCGT^NCN CCTGGGC 

CGAGCCGTTGGCANTNACCTCNGAGCCCCATTGGACATCANCCC^NCCCGCCTGCGAACGGGAACGTCAGCNCNCTGG 
CGACAACCTGGCCAACAN ' 

(SEQ ID NO. 685) 

::::::::::::: Rv94T7 . seq: :::::::::::: 

CACNCCGTGATCGCNAGCCCCNGTAGT^AATNGTTGAGCCAGTTGGTGCGGCGCTCGTTGCCGGCGGTNATCTCGTCGA 
GCTCNTCTTCCATCGCCGCGGTGAAGTCGTACTCGACNAGCCGACCNAAATGCTGCTCNAGCAGACCCGTTACCNNNA 
ACNCCNCCTCNTGACNGCACCAGTGCNCTGCCCTTCTTGTGCACGTACCCGCNATCCTGGATGGTCTTGATGATCNAC 
TANTNTGTCGACGGGCGGCCGATGCCCATCTCCTCNAGCGCTTTGACCAGCGACNCCTCGGTGTATCGGGCCGGeGGG 
TTNGTGGCATGGCCGTCTGGGGTCANCTCNACNATNTTCANCCGTTGACCCGGGGTCACA ,r*r-* . ^ 

_ ,. ; (SEQ ID NO. 686) 

Clone Rv95 

::::::::::::: Rv95SP6 . seq :::::::::::: : 

TGGCCTTCTTGNCANGGGCNNACATNNGCTATNGCGAGCGTGTAACCGATCATCNTCCNGGCGACTGTGGCCTGANCG 
GCAAGGGTNGCCTNATTCNTCCTCCTGNGGCATGGTTNCCACACGGAATGNCGGTAAGTCTGGTCGGCAACCTGGCCC 
GCTGCGGGTTGGGTTCGGATTCGCTCGGCTANTAAGGTGCTCGCCTGGTGTNACNACTAATCNCNATATACNCTTANC 
GGGAGTNGNCGTCCCGATCCTNGCCCTGCCGCNGGCGATCNCGTTCGCANCACCGCCACCGGAACTCNCAANGTGCGC 
TCATCGGGCTCTACGCGCCATCTTCCCCGGATTCTTCGCGGCNGNGTNCCGNGGGACCCCGGACTGTGACNGGCCCAA 
CGGCTCATCATCG (SEQ N q 537) 

: : : : : :::::: : : Rv95T7 . seq ::::::::::::: 

CCGGATAGCGGTGTCTGAACTTCGCCCGTTCCCTCCANCGCATTGAGCTTCAGCCCGACCGGCAGGTNNGGAGTCGGC 
ATGCGGTCCTTCGCCCCGACCCCGCTGGCTAAATANCCACCCCCGAGCGCGGTCACGGTCTTTGCACCGGGACGACGC 
ATACCGGCAGCGCGAACATCNCCGCGGGCTGCAGCNTGAACGTCCAATACCANTCNAACAGTGTCCGCGCGTNAAAAC 
CCGANCCGGCGGTCGCTTCNGTAATCAACGGCTCCTGCGCAACCAGCTGCAAGTCGCCGGTGCCACCGGCGTTGACGA 
TCTTGATGTCTGCGANCTCGCGCACCAGCTCGACGGCCCGGGCA (Spo in 

|0tg ' D NO. 688) 

Clone Rv96 

: Rv96SP6 . seq : :::::::::::: 
C CT C CC GACCACATACAGGCAAAGTAATGGCATTAC C G CGAGCCATTACT C CTACGCGCGCAATTAACGAATCCACCA 
TCGGGGCAGCTGGTGTCGATAACGAAGTATCTTCAACCGGTTGAGTATTGAGCGTATGTTTTGGAATAACAGGCGCAC 
GCTTCATTATCTAATCTCCCAGCGTGGTTTAATCAGACGATCGAAAATTTCATTGCAGACAGGTTCCCAAATAGAAAG 
AGCATTTCTCCAGGCACCAGTTGAAGAGCGTTGATCAATGGCCTGTTCAAAAACAGTTCTCATCCGGATCTGACCTTT 
ACCAACTTCATCCGTTTCACGTACAACATTTTTTAGAACCATGCTTCCCCAGGCATCCCGAATTTGCTCCTCCATCCA 
CGGGGACTGAGAGCCATTACTATTGCTGTATTTGGTAAGCAAAATACGT |Q NO 689) 

Clone Rv9 

::::::::::::: Rv9SP6 . seq : :::::::::::: 

CTTCACNTCCGTACGGCTCGGGTACGCTTCGGTCNCATTGTGCGAGTGATAGATGACGACCGGGACCTCGTCGGCATC 

TTCCATAGCCCGCCACACCTTCAGTTGCTCACCGGAATCCAACCGGTANAAGGTCGGCGANCGCTCNGCATTGGTCAT 

CGGGATATGCCGCTCGGGACGGTCANAGCCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGGGTGGTCGCGACG 

CGC^TGGGCCACCATCGCATTCACCAGGTCTGCGCGAATCACCAGCACGTANACGGTTCCTTTCCTAAGCAACACCGA 

ANTTTCAGGACCCGAATGCTCCGGGAAACATGTCACGGTAGGTCGGTATTCCGGCTACCGGCTGANCATTGAGCACGC 

CGGCCAGCACCGCACGAACCAGGCAATCAGCCGCCGCCGCACCCGACCGCGG /0 ir^ irx C nn\ 

(ShQ ID NO. 690) 

::::::::::::: Rv9T7 . seq ::::::::::::: 

CAGGCATGCAAGCTTGATGCCGCCGAAACCGAGCGTGAGCACGCCGCCAGCCACCACGCGCGGGTCGGGCGCCGGGCC 
CGGGCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACCACCCGGCTGCGCTACGTCGAGCCATACCGG 
GCGGAGCTACATCGGCTCGGCCGCCCAGTGTTCGGGCCCTCTTTCGAGGTCGAGGTCGATACCGATTTGCGCATCCGC 
AGCCGCACCCTGGACGACAGAACCGTGCCCTACGAATTGCTTGTCGGGCGGGGCCAAAGAACAGCTTGGCATCCTGGC 
GCGATTGGCCGGCGCGGCGCTGGTCGCCAAGGAAGACCCGTTCCGGTGCTGAT A 

(SEQ ID NO. 691) 
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Table 4 : End-sequences of the polynucleotide inserts cloned in the named recombinant 

BAC vectors contained in the I-XXXX M. bovis strain Pasteur genomic DNA library. 

RvXXXSP6 corresponds to the SP6 end-sequence of the clone RvXXX. 

RvXXXT7 conresponds to the T7 end-sequence of the clone RvXXX. 

RvXXXIS 1081 corresponds to a region located close to a copy of the IS 1081 repetitive 

sequence (Insertion element). 

The character « - » denotes an uncertain base residue. 

Clone X0001 

::::::::::::::: : X0001SP6 . seq : ::::::::::::: 
AAG- 

TCGGGTTTCCACACGCGCGGTTTGACCCTAGTCATATGTAATCATGTGTACCATGTGCGGGCGCTTTTCGACGGCCG 

CGAACCACCGGA-ATTTCCTGTGATTTCACTGCATGCGTACCATCTGGCACAATTGAGCA-TTGTCT- 

TCGCGGTGGTCGG-CGGGTTGCGTGCCGCCTGCTGCGA-ATGCACCA- 

TAAGCCCGAACCCACCGGCTTGGTGACCACCGCACGCTGCGTGTGGGGGGTAACCACTCCGCGACCCCAAGGATGGT 
CATTTCCAATGAACCGGCTGGACTTCGTCCA-A ^q^q jq N q gg 2 ) 

::::::::::::: : X0001T7 . seq : ::::::::::::: 

GTCGCGGTTCGATCGACCCGATCTTCACCTCGTAACCTCGATGCTTAGCAGGATCCAGCTTGACCGCGTTTGGCTCT 

ACCCACTCTTTGAGTGGCGCCGTCGCCTGTGCCCCATCGGTGTTCATGACGAACGCTTCGAAAGACTTCCTCTTGTG 

AGCCGGAATGTCTGCGTAAAGAAGTTCCATGTCCGGGAAGTAGACCCGGTCGCCCTCCACGTGGTACTCCTTCGAGG 

TCCGCTTCTCGCCGGATCCGATAAACACCGGCCCCAGGCACCGCAGCGTGAGTTCGAACGGCTTCAGGTAGGTGTTC 

ATGCGGCGGACTCCGGGAGTGCGAGAAATAGCGGTCGCGCGTAGCTGTAGACCGGATGGTTTCCGCCCAGGCTGACG 

TCGAAGATGCCTCCTTGGAAGGGGCGCGA (SEQ ID NO 



Clone X0002 

::::::::::::: : X0002SP6 - seq : ::::::::::::: 

AACTCAAGTTTTTACGGTGATCGCGCATCACCTGGTTCATGAACTGGAAGCAGCGCAGCGCTTCCTTTTCGGCCGCA 
ACATGAGCCAGCCTCTCGTCGGCGGTCGGGTGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAA 
CCAGCTTCCATATCCCGCGAC- 

AACGACGCCAGTCCGCTACGTAACCCCTCCGCGACTGTCCATGGACAACAGCGCGTTCTCCACCGACCGGGCCCGGG 

TGT (SEQ ID NO. 694) 

::::::::::::: : X0002T7 . seq : ::::::::::::: 

GTGCAGGTTTCGACAATGTGGTGCCGGTTCGGCGGCTACGTGCCATCGAGACACTGGCGCA-GCTATCGCACCCGTT 
ATCGGCTGCGAGCA7U\TCGCGGTATGCGTTCTTGAGCATGAGTCGGCGACCGTCGTCATGGTCGACACCCACGACGG 
AAAGACGCAGATCGCCCTCAAGCATGTGTGCCGCGGATTATCAGGACTGACCTCCTGGCTGACCGGCATGTTTGGTC 
GCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGGTCGGCTCGGATAGCGAGGTCAGCGAATTCTCGTGGCAGCTCGAA 
AGGGTCCTGCCGGTGCCGGT (g£Q |D jyjQ 6g5) 

Clone X0003 

::::::::::::: : X0003SP6 . seq : ::::::::::::: 
TTCGAGTCATGCGCCCGCCTCGACCACGAA-ATGCACGTCG- 

GGTTCGATCGACCCGATCTTCACCTCGTAACCTCGATGCTTAGCAGGATCCAGCTTGACCGCGTTTGGCTCTACCCA 
CTCTTTGAGTGGCGCCGTCGCCTGTGCCCCATCGGTGTTCATGACGAACGCTTCGAAAGACTTCCTCTTGTCAGCCG 
GAATGTCTGCGTAAAGAAGTTCCATGTCCGGG/VAGTAGACCCGGTCGCCCTCCACGTGGTACTCCTTCGA^TCCGC 

ttctc (SEQ ID NO. 696) 



• # ## 
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::::::::::::: : X0003T7 . seq : ::::::::::::: 

GTCATGTGTACCATTTGCGGGCGCTTTTCGACGGCCGCGAAACACCGGAGATTTCCTGTGATTTCACTGCATGCGTA 
CCGTCTGGCACAATTGAGCAGTTGTCTGTCGCGGTGGTCGGCCGGGTTGCGTGCCGCCTGCTGCGAGATGCACCAAT 
7VAGCCCGAACCCACCGGCTTGGTGACCACCGCACGCTGCGTGTGGGGGGTAACCACGCCGCGACCCCAAGGATGGTC 
ATTTCCAATGAACCGGCTGGACTTC-TCAACAA /0 i-^ 

(SEQ ID NO. 697) 

Clone X0004 

::::::::::::: : XO004T7 . seq : ::::::::::::: 

AACAGCGCGGTTGAACTGATAGGTGCGGCCCGGCTCGAGCAGGCCGGGCCATTTGTTCGATGCGGTTACCGAAAGAT 

CTCTTCGGTGACCTGCCCGCCGCCGGCCAGCTCGGCCCAGTGCCCGGCGTTGGCCGCCGCGGCGACGATCTTGGCGT 
CCACGGTGGTCGGGG {QEQ |Q NQ 6g8) 

Clone X0006 

: X0006T7 . seq: ::::::::::::: 
GCATCTGGGCTGGCGGTGGTTCGCCGCTCCGAAGCCGTCGAAC^CC^TCGCC^^ 

TTTCGGCCAGCTTGCGGCGCATCAGCGGCTTGTCGATGAGCGCCCCACCGAATGCCCGCCGCTGCCCGGCGTA- 
CACAGCGATTCGACCAGCGCGCGGCGCGCGTTGCCGAGGGCGAACGAAGCGGTGCCCAACCGCAATCTGTTGGTCAG 
CTCCATCATGCGGGTGAGTCCCTTGCCG (SEQ ID NO 699) 

Clone X0007 

::::::::::::: : X0007SP6 . seq : ::::::::::::: 
ATCGGTTTCCAGCAACAGCCGATCGACGGCTTCGCCCA- 

GGCCGCTCCCGGGCGACCCGACCATTGCTGTCGCCGCGTAACGCCATCACGGATGACGCGCAGTTC<5TCGCTGTCTA 

GCTCCACCATCGCCTGCACACCGGCGGCCAG-ACCCATTGGCCGTCGCACTCGTA- 

AGCAGGTAATCCTCGTCGACGGACTCGGTAACCACCGCCGCCAGC 

GGGCATCGGGATGGACGACGACGCGGTGCTGACGGCGCCTGTC (SEQ ID NO 700) 
:X0007T7.seq: ::::::::::::: 



AGCGGTTTCCCA- 

GCGGGATGTGCTGTGAGCGCCGCACCACCAGCGCCGACGCTAAGGATGGAACGCACGGCATCTTCTGACGCGTAACC 
GCGTTGTGATCGCGAGCTGAGGAGACGGTATGGGGGAGGGTTCTCGGAGGCCATCTGGGATGTTGATGTCTCTCGAT 
CTTGAGCCGGTGCAACTCGTCGGCCCGGACGGTACGCCGACGGCCGAACGCCGCTACCACCGTGACCTTCCTGAGGA 
AACGCTGCGTTGGCTCTACGAGATGATGGTGGTCACCCGCGAGCTGGATACCGAATTCGTCAATCTGCACG 

(SEQ ID NO. 701) 

Clone X0008 

::::::::::::: : X0008SP6 . seq : ::::::::::::: 

CAAGCTTCCACAGGTAGGGATCGAGGAACAGCGCGTTGAACTGATAGGTGCGGCCCGGCTCGAGCAGGCCGGCCATT 
TGTTCGATGCGGTTACCGAAAATCTCTTCGGTGACCTGCCCGCCGCCGGCCAGCTCGGCCCAGT<;CCC<K5CGTT<;GC 
CGCCGCGGCAACGATCTTGGCGTCCACGGTGGTCGGGGTCATGCCCGCGAGCAGGATCGGCGAGCGGCCGGTCAGCC 
GGGTGAACTTCGTCGAAAGCTTGACCCTGCCGTCGGGGAGGCGAACCACGGTCGGTGCGTANCTCCACCAAGCCCGG 
GCAACCTCGGGGGTGGCGCC (gEQ |Q NO 702) 

::::::::::::: :X0008T7 . seq: ::::::::::::: 

TGGACCTCATGACAACGCGGCGGCGATTACCCCCGCTACCGCCAGCAGCATGACGGCGGTAGCGAACACCGCCGGAT 
GCAGCGCAGGTGCGTCGATGTGCTCACGGAATCGCCCCGGCACCGCGATCTCGAGGATCACCAGTGCCACCCCCTGC 
AGCGCGACACCGACGATTCCGTACACCGCCACGCCGATCAGGCCCTGGGCCAGCTGGCGTATATGGCGGCGATGGTG 
ACGATGGCCAGCGCCACATACATTGTGGCGGCCAGAACCACGGCGTTGGGGCGGCGGTCGATGAACACTAGGCGACG 
CAGATCGCCCGGGGTCAACAGGTTGACCATCAGAAAGCCTGCGA (SEQ ID NO 703) 

Clone X0009 

::::::::::::: : X0009SP6 - seq : ::::::::::::: 
TTTGGTGCGGCCGGCAATCAACTTC-GCTC- 

CAGCGGTTTCCCAGGCGGGATGTGCTGTGAGCGCCGCACCACCAGCGCCGACGCTAAGGATGGAACGCACGGCATCT 
TCTGACGCGTAACCGCGTTGTGATCGCGAGCTGAGGAGACGGTATGGGGGAGGGTTCTCGGAGGCCATCTGGGATGT 
TGATGTCTGTCGATCTTGAGCCGGTGCAACTCGTCGGCCCGGACGGTACGCCGAC<5GCCGAACGCCGCTACCACC<;T 
GACCTTCCTGAGGAAACGCTGCGTTGGCTCTACGATATGATGGTGGTCACCCG (SEQ ID NO 704) 
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::::::::::::: : X0009T7 . seq : ::::::::::::: 

CGCCCAGGGCCGCTCCCGGGCGACCCGACCATTGCTGTCGCCGCGTAACGCCATCACGGATGACGCGCAGTTCGTCG 
CTGTCTAGCTCCACCATCGCCTGCACACCGGCGGCCAGGACCCATTGGCCGTCGCACTCGTAGAGCAGGTAATCCTC 
GTCGACGGACTCGGTAACCACCGCCGCCAGCTCCGCTGCCAGGTCGGCGGGGTTGACACCGGCGGGCATCGGGATGG 
ACGACGACGCGGTGCTGACGGCGCCTGTCGCGACGCTGAGCTCGGACACAGCTAGTAAATGTAGCCTAACCTACTTA 
ATGGGTCGCAGCCCCCCGGGGTCGTCGCATGTCCAACGTTGCTCGACTGGAAGAAAATGCTCGTCGGGGAGCAAATG 

gcacc (SEQ ID NO. 705) 

Clone X0010 

: X0010SP6 . seq: ::::::::::::: 

aatactcaatcttgatcggtttccagcaacagccgatcgacggcttcgcccagggccgctcccgggcgacccgacca 
ttgctgtcgccgcgtaacgccatcacggatgacgcgcagttcgtcgctgtctagctccaccatcgcctgcacaccgg 
cggccaggacccattggccgtcgcactcgtagagcaggtaatcctcgtcgacggactcggtaaccaccgccgccagc 
tccgctgccaggtcggcggggttgacaccggcgggcatcgggatggacgacgacgcggtgctgacggcgcctgtcgc 
gactctgagctcgg ( SEQ | D no 706 ^ 

::::::::::::: : X001 0T7 . seq: ::::::::::::: 

ggatgtgctgtgagcgccgcaccaccagcgccgacgctaaggatggaacgcacggcatcttctgacgcgtaaccgcg 
ttgtgatcgcgagctgaggagacggtatgggggagggttctcggaggccatctgggatgttgatgtctgtcgatctt 
gagccggtgcaactcgtcggcccggacggtacgccgacggccgaacgccgctaccaccgtgaccttcctgaggaaac 
gctgcgttggctctacgagatgatggtggtcacccgcgagctggataccgaattcgtcaatctgcagcgccaggggg 
aagctggcgttgtacacgccctgtcgcgggcaggaagccgcgcaggtgggtgcggcggcttgcctacgcaaaaccga 

CTGGTTGTTCCCC (SEQ |D NQ ?Q7) 
Clone XO012 

:::::::::::: : : X0012SP6 . seq: ::::::::::::: 

ATCACGACAACAGCGACGGTGTGTCGGATCAGCGGCCCCCGTTGCCGGGCAATGTTGAGGCGTTTCTGCGTCTGGTT 
GAGGCCGGCTGGGAC - 

CCGAGGTGGCTCGTCGGCCACATGGGCAGCACACCACCGTGGTGATGCATCTAGACGTGCAGGACCGTGCCGCTGGC 
CTGCA {SEQ ID NQ 708) 

::::::::::::: : X0012T7 . seq : ::::::::::::: 

GCGGCTACGTGCCATCGAGACACTGGCGCAGGCTATCGCACCCGTTATCGGCTGCGAGCAAATCGCGGTATGCGTTC 
TTGAGCATGAGTCGGCGACCGTCGTCATGGTCGACACCCACGACGGAAAGACGCAGATCGCCGTCAAGCATGTGTGC 
CGCGGATTATCAGGACTGACCTCCTGGCTGACCGGCATGTTTGGTCGCGATGCCTG: (SEQ ID NO 709) 

Clone X00013 

:::::::::::: : X0013T7 . seq : ::::::::::::: 

TACAAGCGGCACCTCGCCGGTGAACTGACCGTTCGCACGCTGCGCACCGCCGCCGGGCGCGTGCTCGGCGCGCCGGC 
GGCCCCCGAGGCCTGAGAGGGGAACCAACCATGCAGGTGAACATGACGGTAAACGGCGAGCCCGTCACCGCCGAGGT 
CGAACCCCGGATGCTGCTGGTCCATTTTCTCCGTGATCAGCTGCGGCTCACCGGAACTCACTGGGGCTGTGATACCA 
GCAACTGCGGGACATGCGTGGTGGAGGTCGACGGCGTGCCGGTGAAATCCTGCACGATGCTCGCCGTGAT<5GCCTCC 
GGGC (SEQ |D NQ 71Q) 

Clone X0014 

::::::::::::: : X0014T7 . seq: ::::::::::::: 

AGCGGCTGGTTACGACTCCCTGTTTGTGATGGACCACTTCTACCAACTGCCCATGTTGGGGAC^CCCG-CC- 

TCCGATGCTGGAAGCCTACACTGCCCTTGGTGCGCTGGQC-C-GCGACCGAGCGGCTGCAACTGGGCGC- 

TTGGTGACC-GCAATACCTACCGCACCCC-ACCCTGCTGG-CAAA- 

ATCATCACCACGCTCGACTTGGTTAGCGCCGGTCGA-CGATCCTCGGCATTGGAACCGGTTGGTTT- 

(SEQ ID NO. 711) 

Clone X0015 

::::::::::::: : X0015SP6 . seq : ::::::::::::: 

acgcgcgccgatcatatctgctatggatgtacaattcagctcttgctgttataccagtatatggtgtactatttgat 
ctatgctgacgtgtgagatgcgggaatcggccctggctcgactcggccgggctctggctgatccgacgcggtgccgg 
attctggtggcgttgctggatggcgtttgctatcccggccagctagctgcgcacctcgggttgacccgatc'gaatgt 
gtcc^w:c^tctgtcgtgtttgc<;gggctgc<;ggct<;gta 



(SEQ ID NO. 712) 
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::::::::::::: :X0015T7 . seq: ::::::::::::: 

CCGCGCTGCTGCTGACGTCGGTCGAACGTGCGACACGTCTGCGAATACCGGCCGAACGCTGGGTTTATCCACAGGCT 
GGCACCGACGCCCACGACACACCGGCCGTCGCCGACCGCCACCGACTGCATCGGTCGACGGCCATTCGGATCGCCGG 
TGCCCGGGCGCTGGAACTGGCTGGGCTGGGGCTCGATGACATCGAATACGTCGACCTGTATTCGTGCTTTCCCTCCG 
CTGTCCAAGTCGCCGCAATCGAACTCGGCCTGGACACCGACGATCCTGCCCGCCCGCTGACCGTCACCGGGGGCCTG 
ACCTTCGCCGGCGGGCCGTGGAGCAATTACGTCACGCACTCCAT (SEQ ID NO 713) 

Clone X0016 

::::::::::::: : X0016SP6 . seq : ::::::::::::: 
CAGGCGTGCAATGACCTGCACTGCGCCGGA-A- 

TCCCTAACCCACTAAACCGGGGCCGCTCACAAGCCGTGCAGCTCGGTCAGCGTCAGGTGCGCGACCAGGAA- 
T/^AATGAGCAGACCCGTGCCGTCAACGATGGTGGCGATCATCGGCCCCGAAACGATGGCCGGGTC- 
ATGCGCT^ACTTCTTCAGCAGCGGCGGAAGGACGGCA-CCACCAGCGAC-ACCACACCACGAT (SEQ ID NO 714) 

::::::::::::: :X0016T7 .seq: :::::::::::: : . 
GCGAA- 

CACTTCGTCAACTTCCAGGGCTGCCCGCACCAAGTATTTCGACGAGTATTTCCGTCGGGCCGCCGCCGCCGGCGCGC 
GGCAGGTGGTCATCCTGGCGGCGGGGCTGGACTCGCGCGCGTACCGGCTGCCTTGGCCCGACGGGACCACGGTTTTT 
GAGCTGGACCGCCCGCAGGTCCTTGATTTCAAGCGCGAGGTGCTCGCCAGCCACGGTGCCCAACCGCGCGCCCTGCG 
CCGCGAGATCGCCGTCGACCTGCGTGACGATTGGCCACAAGCCTTGCGGGACAGTGGTTTCGATGCGGCTGCACCGT 
CGGCATGGATTGCCGAAGGGCT ( g EQ |Q ^ ^ 

Clone X0017 

::::::::::::: : X0017SP6 . seq: ::::::::::::: 

TTGGGC-TTGCCC-CAATA-GGCCCCAATCAAAAGCCGAGCAGGTGGAACCTA-CGCATTCGCCTC-TCGT- 

TGTGCACCCGAGCCATCGCACGCGCGGGAATTCCCGGAT-TC- 

CCGTATTCTCCGGCGGCCGGGCTAACCCATCCCA-GCCGAACGGTTGGCTC- 

TGCCGTGGGTCCCGTGTTGGCCGATCGGGGCGTCACCGGGGGTGCTCGGGTGCGG-TGACCATGGC-AACTGCCCC- 
ATGGGCCGACCCTGGTGCAGATAAACCTG (SEQ ID NO. 716) 

::::::::::::: : X001 7T7 . seq : ::::::::::::: 

TGGTGGAGGTCCCCACCAA-ACCCGGCCGTAACTCTGCTCACGGAAATGCGG- 

CAGGCCGCGCGTAGCACGTGGTATCCGCCATAAAGGTGCACCTTAAGCACGGCGTCCCAATTCTCGAACGACATCTT 
GTGGAAGGTGCCGTCGCGCAAGATCCCGGCGTTGCTCACCACACCGTGCACGGCGCCGAATTCGTCAAGCGCGGTCT 
TGATGATGTTCGCTGCGCCGTCCTCGGTGGCGACGCTGTCGGTA- 

TTGGCGACCGCCCGGCCCCCCTTGTCGCGAAATCTCGGCGACGACCTCATCGGCCATCGCCGAACCGGGC<3CCCG 

(SEQ ID NO. 717) 

Clone X0018 

::::::::::::: : X001 8SP6 . seq : ::::::::::::: 

GCCGGCCAAACTGGCCGGCGGGGTTGCTGTC-TCAAGGTGGGTTCCGCCACCAA-ACC- 
CACT CAAGGAT C G C AAGGAAAGC - 

TCAAGGATGCGGTCGCGGCCGCCAAGGCCGCGGTCAAGGAGGGCATCGTCCCTGGTGGGGGA- 
CCTCCCTCATCCACCAGGCCCGCAAGGCGCTGACCGAACTGC-TGCGTC-C-GACCGGTGACAA- 
GTCCTCGGTGTCCACGTGT-CTCCGAAGCCCTTGCCGCTCCGTTGTTCTGGATC-CC-CCAAC- 
CTGGCTTGGACGGCTC-GTGGTGGTCAACAAGGTCAGCGAGCTACCCGCCGGGCATGGGCTGAACGTGA 

(SEQ ID NO. 718) 

Clone X0018 

::::::::::::: : X001 8T7 . seq : 
CGAACCT-AATTGTCCTGTAATGCCCAGCTCACCAA- 

GCATGGCTGGTGGCCGGGGCGGTGAAGCCGGCGTCTGCGGCACCGTCCAACTC-ATGTGGAT- 
GCCGGAATGGGGATGTCCGG-ACGGCGAATCCGTA- 

TTCGCTTGTCCCGTGAGGCCCAGGTGGATGGGGGGAAGGATC-TGGTGTCCGGGATGAT- 

ATGGGGCCGATGCCGCCGGTTGAAGTCCACTGGATCGGGAATTCGGGAATCGTGAT-CCGACGTTCAGGCCGAAC 



(SEQ ID NO. 719) 



• • 
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Clone X0019 

::::::::::::: :X0019SP6. seq: ::::::::::::: 
CTAACGGAATGAAAGCCCTGGTGGCCGT- 

TCGGCGGTGGCCGTCGTCGCACTGCTCGGTGTATCTTCCGCCCAAGCTGATCCCGAGGCGGATCCCGGCGCAGGTGA 
GGCCAACTATGGTGGCCCCCCAAGTTCCCCACGTCTTGTCGATCACACCGAATGGGCGCA- 
TGGGGAATTCTGCCCAGCCTCCGGGTCTACCCGTCCCAAGTTGGGCGTACA- 
CCTCCCGCCGCCTCGGGATGGCCGCTGCCGACCCGGCCTGGGCC- 
AGGTTCTCGCGCTGTCACCGGAAGCCGACACTGCCGGC (g^Q |Q js^JQ 720) 

::::::::::::: :X0019T7 .seq:::::::::::::: 
CCGCGGGACAC-CCTC- 

ATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTAC7VACGCCGCGCGGAACGCTTCCGCCGCGGG 
CGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCGACGGCCAAGGC 
GGCGTGCCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCA- 
ACGACATCGTGGGGAAGATTCGCCGGGTACGCCGATGATGTGGTGTGTTTGGCGACGCCGGCGTTGT 

(SEQ ID NO. 721) 

Clone X0020 

::::::::::::: : X0020T7 . seq: ::::::::::::: 
CTCTGGGACCGGCCACGGTGCC- 

CCGGCGTTCCCGGACGTGCTGCGCCAGGTGTCCGGCGGCCGCGTGCATGGTGTTCCC<;GATCGGCCGCTGGCCAGAG 
CCCACCGGTGAATCTGGCGCCTGGCCGACCACCGTGCGCCGTAGGCTTGCGATCGTGCAGCGCTGGCGTGGCCAGGA 
CGAGATCCCGACGGATTGGGGCAGATGCGTGCTCACCATCGGGGTATTTGACGGCGTGCACCGCGGGCACGCCGAAC 
TGATCGCGCACGCGGTCAAAGGCGGC jq N q 722) 

Clone X0021 

::::::::::::: : X002 1SP6 . seq : ::::::::::::: 

AATACTCAAGCTTTCGTCAGTTCATTGCGCCAGCAGACCAACT^A-AGCATCGGGACATACGGA- 
TCAACTACCCGGCCAACGGTGATTTCTTGGCCGCCGCTGACGGCGCGAACGACGCCAGCGACCAC- 
TTCAGCAAATGGCCA-CGCGTGCCGGGCCACGAGGTTGGTGCTCGGCGGCTACTCCCAGGGTGCGGCCGTGATC- 
ACATC-TCACCGCCGCACCACTGCCCGGCCTCGGGTTCACGCAGCCGTTGCCGCCCGCAGCGGAC- 
ATCACATCGCCGCGATCGCCCTGTTCGGGAATCCCTC-GGCCGCGCTGGCGGGCTGATTAAC ^g£Q |Q (sJQ 723) 

::::::::::::: : X002 1T7 . seq : ::::::::::::: 

TGCCGCGGATTTGGCTGGCTGCCCAATATTCAGAATCGGGCCTTTCTTTTTGCGCGACAATAAGGTCACAGTAAACC 
CTCGTTTTGTGAGATGCGGGGCGGGCCGGGCGAA- 

TCGACCTCGAGTGAATGGATCTCGAGTGAATGGACAGGGCATCGCCTACGAGTCGCATCCCCATCCAACAGACCGGT 
GCTCTTGCATCGGACCCTGAAGGTCCCGCACGGAGGGTGTGGTTGCCGGCGCGGGGTCACGGTGCGGTAGCGACGTA 
GTGTTTGAACGAATTTCTTGATGCTCCAACCTGTTTGGTGTTCAATCCAGTTCT (SEQ ID NO. 724) 

Clone X0175 

X0175SP6 

AA-CTTGCGCGCTCGGCCGGGTC-AGCATCCAGCTGCTCGGCAAGGAGGCCAGCTAC-C- 
TCGCTGCGTATGCCCAGCGGTGAGATCCGCCGGGTC- 

ACGTCCGCTGCCGCGCGACCGTCGGCGAAGTGGGCAATGCCGAGCAGGCAAAGATCAACTG 

ATGCGGTGGAAGGGCAAGCGCCCGTCGGTCCGGGGCGTGGTGAT-AACCCGGTC- 

ACCACCCGCACGGCGGTGGTGAGGGTAAAACCTCCGGCGGCCGTCACCCGGTTAGCCCGTGGGGCAA 

(SEQ ID NO. 725) 

X0175T7 

A-TCGAAAGTGACCATCTCTACCTTGAGTGCCATACCGCCCGACCCTATGCCTCGGATAGCTCGGCGGAAAGAAACG 
CTTGCAGTGCCGCCGAATAGGCGGCTACGTCGTGAGCGCCCATCAACTCTCGCGCGGAGTGCATCGCCAGCTGGGCG 
GCGCCGACGTCGACCGTGGGGATTCCGGTGCGCGCCGCGGCCAACGGCCCGATCGTCGACCCGCACGGCAGATCGGC 
GCGATGTTCGTAACGCTGCATAGGCACTCCCGCGCGCTGGCAGGCCAGTGCGAACGCCGCCGCGGTGCGTCCG 



(SEQ ID NO. 726) 
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